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Work  Co  stabilize  Che  banks  of  Che  Missouri  River  and  to  develop 
its  channel  for  navigation  has  been  underway  for  60  years.  The 
channel  is  now  aligned  in  a  predetermined  course  from  Sioux  City, 

Iowa,  to  its  mouth.  The  authorized  channel  depth  and  width  have 
essentially  been  attained  throughout  the  project  reach  of  the  river. 
The  remaining  new  construction  consists  of  building  a  few  more 
structures,  mainly  in  the  lower  250  miles  of  the  river,  which  will 
complete  development  of  the  bank  stabilization  and  navigation  project. 
Maintenance  work,  which  will  continue  throughout  the  life  of  the 
project,  will  consist  of  repair  of  structures  and  the  addition  of 
occasional  new  structures  to  replace  construction  materials  removed 
by  water  action  and  other  causes,  and  to  adjust  to  changing  river 
conditions,  respectively.  Structure  maintenance  will  be  supple¬ 
mented  by  occasional  dredging  to  assist  in  retention  of  the  river 
channel's  full  navigational  dimensions. 

Construction  of  approved  river  recreational  access  sites  will  con¬ 
tinue  to  occur  after  bank  stabilization  and  navigation  development 
is  complete.  Individual  sites  will  be  built  whenever  non-Federal 
sponsors  furnish  necessary  lands  to  accommodate  the  development  and 
agree  to  execute  a  cost  sharing  contract  for  development  and  for 
operation  and  maintenance  of  the  development. 

The  scope  of  ch4.'  EXS  is  limited  to  the  identification  and  dis¬ 
cussion  of  impacts  of  the  remaining  work.  Including  maintenance, 
and  their  effects  on  the  environment  of  the  project  area.  The 
statement  does  not  address  the  impacts  and  effects  of  all  the  work 
of  bank  stabilization  and  navigation  that  has  taken  place  over  the 
past  60  years. 

In  addition,  this  EXS  does  not  present  the  impacts  and  effects  of 
related  Federal  actions  in  the  project  area  such  as  issuance  of 
regulatory  permits  by  the  Corps  of  Engineers  and  Environmental  Pro¬ 
tection  Agency  or  U.  S.  Coast  Guard  activities.  This  statement 
does  not  address  Federal  activities  outside  of  the  project  area 
which  are  indirectly  related  to  the  operation  of  this  project  such 
as  the  operation  of  the  Missouri  River  main  stem  dam  system  or  the 
other  inland  waterways.  These  Federal  actions  which  have  been,  or 
which  may  be,  foiad  significant  under  the  context  of  NEPA  are  pro¬ 
perly  the  subject  of  separate  environmental  impact T s tatamontsy - - 
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1.  Name  of  Action:  (X)  Administrative  (  )  Legislative 

2.  Description  of  the  Action:  To  complete  construction  of  bank 
stabilization  and  navigation  structures  to  achieve  authorized  design 
channel  configuration  and  continuation  of  maintenance  of  the  Missouri 
River  Bank  Stabilization  and  Navigation  Project. 


3.  a.  Environmental  Impacts  of  the  Remaining  Construction  and 
Maintenance  Program.  (1)  Rock  added  to  the  river's  environmental 
setting.  (2)  Fine  sand  and  associated  material  removed  from  the 
river  bed  in  certain  locations.  (3)  Fine  sand  and  associated  river 
bed  material  added  to  the  river  channel  waters  downstream  of  the 
removal  sites.  (4)  Encroachment  on  certain  flood  plain  land  and  river 
bank  reaches  by  placement  of  recreation  access  facilities. 


b.  Adverse  Environmental  Effects.  (1)  Not  allowing  the  river 
to  remove  accreted  lands  thereby  adding  shallow,  quiet  water  areas 
(Important  aquatic  habitat)  and  low,  marsh  lands  on  which  volunteer 
riverine  vegetation  would  develop  (valuable  wildlife  habitat). 

(2)  Accretion  of  sediment  which  ultimately  can  reduce  surface  water 
area  (shallower  water  areas  important  for  aquatic  life)  and  possibly 
cover  up  existing  marsh  areas  with  their  riverine  vegetation  (valuable 
wildlife  areas).  (3)  Possible  destruction  of  archaeological  resources 
by  quarry  operations.  (4)  Alteration  of  established  attached,  algal 
and  invertebrate  conaunltles  on  old  rock  of  river  structures,  and 
also  reduce  for  a  short  period  of  time  the  structures'  value  as  fish 
cover  (during  recons truction-maintenance-and  shortly  thereafter). 


4.  Alternatives  to  the  Present  Continuing  Construction  and  Operation 
and  Maintenance  Program,  (a)  Terminate  existing  and  future  Federal 
action,  (b)  Terminate  navigation  function,  but  retain  the  bank 
stabilization  function,  (c)  Modification  of  Che  project  structure 
design. 
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FINAL  ENVIRONMENTAL  STATEMENT 
REMAINING  CONSTRUCTION  AND  MAINTENANCE 
MISSOURI  RIVER  BANE  STABILIZATION 
AND  NAVIGATION  PROJECT, 

SIOUX  CITY,  IOWA  TO  MOUTH 


SECTION  I  -  DESCRIPTION  OF  THE  PROJECT 


1.01.  Action.  The  action  in  to  complete  construction  of  bank 
stabilization  and  navigation  structures  to  achieve  authorized  design 
channel  configuration,  and  continuation  of  the  present  method  of 
maintenance  of  the  Missouri  River  Bank  Stabilization  and  Navigation 
Project. 

1*02.  Authorization.  The  current  Missouri  River  Bank  Stabilization 
and  Navigation  Project  was  authorised  by  the  River  and  Harbor  Act 
of  1945  In  accordance  with  House  Document  214,  76th  Congress,  1st 
Session,  1939.  This  authorization  provides  for  a  continuous  9-foot 
navigation  channel,  300-feet  wide  from  Sioux  City,  Iowa  to  the  Mouth. 
The  Act  extended  the  navigation  limits  and  modified  earlier  Con¬ 
gressional  authorizations  in  1912  and  1927  that  had  provided  for  a 
6-foot  deep,  200-foot  wide  navigation  channel. 

1.02.1.  Authorization  for  development  of  non-reservoir  recreation 
areas,  including  this  project,  is  contained  in  Section  207  of  the 
Flood  Control  Act  of  1962,  an  amendment  of  Section  4  of  the  Flood 
Control  Act  of  1944,  The  current  project  was  less  than  60Z  com¬ 
plete  as  of  August  1958;  therefore,  making  the  Fish  and  Wildlife 
Coordination  Act  of  1958  applicable. 

1.03.  Project  Purpose.  The  Missouri  River  Bank  Stabilization  and 
Navigation  Project  is  a  multi-purpose  river  development  project. 
Project  functions  include  navigation,  bank  stabilization,  and  recre¬ 
ation. 


1.04.  Project  Location.  The  Missouri  River  Bank  Stabilization  and 
Navigation  Project  is  located  on  the  Missouri  River  from  the  mouth 
of  the  river  to  Sioux  City,  lows,  a  distance  of  734.8  alias.  (Pig.  1). 

1.05.  Project  Construction  Status.  Aa  of  January  1977  the  project 
was  92Z  complete,  with  scheduled  completion  in  September  1985.  Re¬ 
maining  work  consists  of  constructing  a  few  additional  stabilization 
structures.  In  addition,  56  of  the  initially  approved  67  recreation 
access  sites  remain  to  be  constructed. 
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1.06.  Project  Dimensions.  The  navigation  design  of  the  project  is 
of  the  open-river,  regulation- type  which  utilizes  the  energy  of  the 
flowing  water  to  develop  and  Maintain  the  navigation  channel  area. 

The  navigational  goal  is  to  provide  a  navigational  channel  within 
the  overall  river  with  a  depth  of  nine  feet  and  width  of  300  feet 
from  Sioux  City,  Iowa,  to  the  river  mouth.  These  navigation  dimen¬ 
sions  now  exist  throughout  most  of  the  project  with  a  stabilized 
river  width  ranging  from  600  feet  at  Sioux  City,  to  1,100  feet  at 
the  mouth.  The  magnitude  of  the  recreation  access  points  and  areas 
typically  include  boat  ramps,  parking,  access  roads,  day  use  facilities 
and  sanitary  facilities.  Initial  recreation  development  must  be 
cost— shared  by  a  sponsor  who  also  must  furnish  all  necessary  land 
and  agree  to  operate  and  maintain  the  site. 

1.07.  Project  Economics.  The  total  Federal  first  cost  is  esti¬ 
mated  to  be  $450,000,000  upon  completion  of  the  project.  The  total 
non-Federal  first  cost  after  completion  of  the  project  is  estimated 
to  be  $6,799,000.  Commercial  interests  have  spent  about  $53,700,000 
for  the  construction  of  terminal  and  transfer  facilities  necessary 
to  the  navigation  Industry  of  the  river. 

The  benefit  to  cost  ratio  as  of  Fiscal  Year  1976  is  1.6. 


*  Average  annual  economic  benefits: 


Bank  stabilization  benefits 
Navigation  benefits 
Recreation 


$34,932,300 

6,534,000 

1.815.000 


Total 


$43,281,300 


*  Average  annual  cost: 


Interest  (@  2-1/2Z)  &  amortization  12,475,200 
Annual  maintenance  14,260.000 


Total 


$26,735,200 


*  Economic  data  has  been  extracted  from  U.  S.  Army  Corps  of 
Engineers  files.  Complete  information  is  available  from 
U.  S.  Army  Engineer  Division,  Missouri  River,  Omaha,  NE. 


1.08.  Bank  Stabilization  and  Navigation  Structures.  Present-day 
structures  basically  utilize  rock  fill  in  their  construction  and 
consist  of  dikes,  revetments,  and  sills.  Many  older  structures 
constructed  prior  to  1950  utilised  wood  piling  with  rock  fill  around 
them.  Over  the  years  these  have  been  repaired  with  rock  fill,  and 
as  s  result  the  original  piling  construction  is  decreasingly  in 
evidence. 


1.08.1.  Dike  structures  extend  from  the  bank  into  the  river. 


perpendicular  or  nearly  perpendicular  to  the  flow.  They  constrict 
the  river  channel  to  the  desired  width  and  protect  the  bankline  on 
their  lee  sides  from  erosion.  Some  of  the  dikes  constructed  in 
the  early  days  of  this  project  were  several  thousand  feet  long,  ex¬ 
tending  from  near  the  bluffs  out  to  the  desired  channel  location. 
These  dikes  cut  off  side  channels  and  chutes,  thereby  concentrating 
the  river  flow  into  a  single  channel.  Once  the  flow  was  confined, 
additional  shorter  dikes  were  spaced  intermittently  around  the  in¬ 
sides  of  the  bends  to  insure  that  the  main  flow  remains  against 
the  outsides  of  the  bends.  Sometimes  a  short  segment  of  revetment 
is  attached  to  the  riverward  end  of  a  dike,  extending  downstream 
parallel  with  the  flow.  This  type  of  structure  is  called  an  L-head 
dike.  The  present  dike  systems  insure  a  continuous,  self-scouring 
channel  of  suitable  navigation  depth.  There  are,  on  the  average, 
six  dikes  per  river  mile,  in  the  present  stabilized  river  channel 
from  Sioux  City  to  the  mouth. 

1.08.2.  Revetment  structures  are  constructed  parallel  to  the  flow, 
either  to  establish  and  protect  a  desired  bankline  or  to  guide  the 
flow  along  a  desired  alignment.  Revetments  may  be  (a)  a  layer  of 
rock  constructed  directly  on  the  original  river  bank,  or  (b)  con¬ 
structed  in  an  excavated  trench  landward  of  the  original  river  bank 
with  the  expectation  that  the  river  bank  will  eventually  erode  back 
to  the  desired  alignment  established  by  the  revetment,  or  (c)  a 
rock  fill  along  a  desired  alignment  riverward  of  the  original  river 
bank.  Today  very  little  of  the  trench-type  revetment  is  in  evi¬ 
dence  because  the  banks  in  nearly  every  case  have  eroded  back  to 
the  constructed  alignment.  Much  of  the  rock  fill  revetment  origi¬ 
nally  constructed  riverward  of  the  bank  is  now  integral  with  the 
bank  due  to  the  build-up  of  sediment  deposits  landward  of  the  struc¬ 
ture.  Some  of  the  rock- fill  revetment  still  has  open  water  on  the 
landward  side.  This  is  especially  true  of  the  revetment  segments 
at  the  ends  of  L-head  dikes  and  of  kicker  structures.  A  kicker 
structure  is  a  downstream  extension  of  the  revetment  on  the  outside 
of  a  bend,  designed  to  direct  the  flow  into  the  next  bend.  In  the 
upstream  250  miles  of  the  project  about  50  percent  of  the  bankline 
along  che  outsides  of  the  bends  is  revetted.  In  the  lower  portion 
of  the  project  only  about  40  percent  is  revetted. 

1.08.3.  Sills  are  low  elevation  extensions  into  the  river  channel 
off  the  ends  of  dikes.  Sills  are  constructed  approximately  per¬ 
pendicular  to  the  flow  at  elevations  that  are  submerged  during  the 
navigation  season.  Sills  are  designed  to  control  the  shape  of  the 
river  cross  section  in  order  to  maintain  navigation  depths  in  the 
desired  position  within  the  section. 

1.08.4.  The  basic  river  channel  width  bounded  by  revetments  and 
the  ends  of  dikes  varies  from  600  feet  at  Sioux  City  to  1,100  feet 
at  St.  Louis.  The  underwater  sills  extend  into  the  channel  an  ad¬ 
ditional  100  to  200  feet.  Eddy-erosion  scallops  upstream  and  down¬ 
stream  from  dikes  and  open  water  behind  L-head  dikes  and  kicker 
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structures  account  for  additional  water  areas  adjacent  to  the  channel. 


I. 08. 5.  The  tops  of  sills  are  down  to  five  feet  below  the  normal 
water  surface  during  the  navigation  season.  The  other  types  of 
navigation  and  bank  stabilization  structures  vary  in  height  from 
about  the  normal  water  surface  to  six  feet  above.  Variations  in 
river  stage  above  the  normal  level  result  in  these  structures  being 
submerged  between  50  percent  and  80  percent  of  the  time  during  the 
navigation  season.  All  structures  are  below  the  high  river  bank. 

1.08.6.  Bank  revetments  are  constructed  by  sloping  the  river  bank 
above  the  normal  water  surface  to  about  1  on  2  (vertical  to  hori¬ 
zontal)  and  placing  on  the  slope  a  layer  of  stone  12  to  24  Inches 
in  thickness.  Below  water,  a  thickened  toe  of  rock  provides 

a  reservoir  of  stone  that  can  slump  and  protect  the  revetment  from 

undercutting  in  case  the  river  scours  its  bed  adjacent  to  the  bank. 
Dikes  and  rock  fill  revetments  are  trapezoidally  shaped  stone  fills 
resting  on  the  river  bottom.  The  cross  section  is  approximated  by 

a  3-  to  5-foot  top  width  and  1  on  1-1/4  to  1  on  1-1/2  side  slopes. 

Sills  have  a  flatter,  more  irregular  cross  section  with  a  crest  at 
the  desired  level.  The  stone  used  in  construction  and  maintenance 
of  all  structures  is  quarried  limestone,  except  for  a  small  amount 
of  quarried  quartzite  near  Sioux  City,  Iowa.  The  individual  stones 
are  angular  and  chunky  in  shape  and  are  mixed  in  a  continuous 
graduation  of  sizes  ranging  from  400  to  2,000  pound  pieces  down  to 
a  minimum  size  such  that  only  5  percent  of  the  weight  of  stone  is 
smaller  than  3/4  to  3  inches.  The  quarried  limestone  is  durable 
where  it  is  continuously  under  water,  but  is  subject  to  disinte¬ 
gration  by  weathering  where  it  is  exposed  to  alternate  wetting  and 
drying  and  freezing  and  thawing.  As  a  consequence,  the  riverward 
faces  of  the  structures,  within  the  elevation  band  that  is  subject 
to  the  variable  river  stages,  gradually  deteriorate  from  weathering 
action,  aggravated  by  wave  wash  from  river  traffic  in  the  navigation 
season  and  gouging  by  ice  in  the  winter. 

1.08.7.  At  present,  nearly  all  construction  and  repair  of  dikes, 
revetments,  and  sills  are  accomplished  from  barges.  Access  to  land 
is  usually  not  required  except  for  surveying  to  establish  control 
for  structure  alignment.  Occasional  exceptions  are  the  wintertime 
repair  of  revetments  while  the  river  is  frozen,  in  which  case  work 
is  done  from  the  land  side  in  locations  where  road  access  and  con¬ 
struction  right-of-way  are  available.  Usually,  the  rock  and  all 
construction  equipment  are  on  barges  moored  in  the  river  along  the 
desired  structure  alignment.  The  rock  is  placed  in  the  structure 
with  bulldozers,  high  loaders  or  drag  lines  operated  on  the  barges. 
The  bulk  of  the  atone  ends  up  either  in  place  on  the  structure  or 
on  the  river  bed  where  it  reinforces  the  toe  of  the  structure. 

Since  the  stone  specifications  limit  fine  material  to  less  than  5 
percent,  only  a  negligible  quantity  is  entrained  by  the  flow  and 
carried  down  the  river.  The  rock  is  barged  to  construction  siees 
from  a  few  central  rock  loading  points  along  the  river.  Rock  is 
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usually  transported  by  truck  from  the  quarry  to  the  rock  loading 
site. 


1.08.8,  Since  1975,  the  Corps  of  Engineers  has  developed  a 
"riverine  habitat  and  floodvay  restoration"  program  for  Che  river 
within  the  project  area.  The  objective  of  the  program  is  to  arrest 
further  loss  of  water  area  due  to  structures  and  to  restore  some 
water  area  recently  lost  to  accretion  behind  structures.  The  pro¬ 
gram  consists  of  modifying  old  structures,  revising  design  criteria 
for  new  structures  and  adopting  maintenance  procedures  that  will 
ultimately  result  in  old  structures  conforming  to  the  new  design 
criteria.  A  large  number  of  structures  are  being  modified  by  the 
construction  of  "environmental"  notches.  Notches  are  also  being 
incorporated  into  the  design  of  many  new  structures.  Notches  are 
openings  in  structures  extending  below  the  normal  navigation  water 
level  which  permits  river  water  to  flow  through  and  behind  the 
structure.  Figure  2  is  a  sketch  of  a  typical  environmental  notch 
in  a  dike.  Use  is  also  being  made  of  structures  known  as  "rootless" 
dikes  and  "vane"  dikes  which  do  not  tie  to  the  river  bank;  their 
landward  ends  are  normally  50  to  300  feet  riverward  from  the  bank. 
Nearly  all  new  structures  and  structures  being  reconstructed  are 
being  built  to  an  elevation  below  normal  navigation  stage,  which  is 
less  than  previous  design  heights.  Exceptions  to  this  are  etructures 
which  if  lowered  in  height  would  become  navigation  hazards. 


FIGURE  2 
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1.09.  Regaining  Construction.  This  is  to  be  interpreted  to  mean 
Che  addition  of  wholly  new  structures  and  additions  to  existing 
structures  for  the  purpose  of  achieving  the  authorised  navigation 
channel  dlnenslons.  This  work  will  also  complete  the  stabilisation 
of  Che  river  banka.  About  50  new  structures  will  be  constructed, 
primarily  in  the  lower  one-third  of  the  project,  on  the  inside  of 
sone  bends  to  stabilise  the  navigation  channel,  and  on  the  outside 
of  sotse  bends  to  stabilise  the  bank  and  provide  a  more  uniform 
channel  and  bank  allneaent.  In  addition,  approximately  eighty 
structures,  also  primarily  in  the  lower  one-third  of  the  projert , 
will  be  modified  by  the  addition  of  either  L-heads  or  sills. 

1.09.1.  There  will  be  as  many  of  the  remaining  approved  recreation 
access  sites  built  prior  to  project  completion  as  there  will  be  non- 
Federal  sponsors  who  will  execute  a  contract  with  the  Federal 
Government  to  coat  share  in  the  development,  and  also  agree  to  oper¬ 
ate  and  maintain  the  facility.  It  is  to  be  noted,  however,  that 
construction  of  new  recreation  access  sites  can  continue  throughout 
the  life  of  the  project,  dependent  upon  approved  non-Federal  sponsor¬ 
ship. 

1.10.  Maintenance  of  the  Project.  River  behavior  determines  ,  to 
a  large  degree,  maintenance  needs.  Rock  dikes  and  revetments  de¬ 
teriorate  because  of  ice,  freese-thav  action  and  wave  action,  and 
undercutting  by  bed  scour.  Dikes  protecting  cutoff  lakes,  or  clos¬ 
ing  off  channel  chutes  wash  out  from  overtopping  during  high  flows. 

In  addition,  since  the  Missouri  River  is  a  shifting,  sand  bed  stream, 
evolving  channel  conditions  can  act  adversely  on  the  project’s 
authorized  navigation  dimensions.  Maintenance  of  the  project,  there¬ 
fore,  necessarily  Includes  placement  of  occasional  new  structures 
to  retain  the  established  and  authorized  channel  dimensions,  occasional 
dredging  to  remove  limited  amounts  of  aggregated  material,  and  recon¬ 
struction  of  existing  structures. 

1.10.1.  Total  expenditures  for  operation  end  maintenance  of  the 
project  vary  from  year  to  year  depending  on  river  behavior  end  upon 
the  budgetary  allowances.  Annual  maintenance  schedules  are  developed 
on  the  basis  of  need  end  the  various  components  of  this  schedule  ere 
prioritized.  In  this  way  budgetary  constraints  can  be  addressed 
realistically  end  the  authorized  project  purposes  achieved.  Operation 
and  maintenance  activities  ere  grouped  into  five  categories: 

(1)  Structure  Repair  and  Maintenance,  including  occasional 
additional  construction. 

(2)  Condition  and  Operation  Studies. 

(3)  Eaginaering  and  Design  Programs. 

(A)  Dredging. 

(5)  Support  Programs. 

1.10.2.  Structure  Repair  end  Maintenance  involves  reconstructing 
degraded  structures  to  the  desired  grade  end  alignment  by  employing 
the  construction  methods  described  in  paragraphs  1.08.7  end  1.08.8, 

as  appropriate.  Most  repair  work  is  contraetad  to  private  construction 
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companies,  with  Che  Corps  administering  Che  contracts.  The  Corps 
udllxes  Government  employees  Co  perform  various  small  coostrucclon 
jobs  In  Instance*  where  reasonable  contract  bids  would  be  difficult 
to  obtain  due  to  the  high  coat  of  mobilization  and  demobilization, 
and  in  certain  emergency  cases  where  there  la  not  time  for  contract 
negotiation  procedures.  These  work  forces  are  stationed  at  three 
Area.  Office  at  Omaha,  Nebraska,  and  Glasgow  and  Napoleon,  Missouri. 
New  structures  and  additions  to  existing  structures  necessary  for 
maintenance  of  Che  project  will  be  in  accordance  wich  requirements 
of  Sections  313  and  404,  PL  92-500,  as  amended;  maintenance  of 
existing  structures,  however.  Is  not  subject  to  Section  404  of  the 
Act. 

1.10.3.  Condition  and  operation  studies  include  collection  and 
analysis  of  water  quality  samples,  suspended  sediment  samples,  bed 
material  samples,  velocity  measurements,  discharge  measurements , 
and  water  surface  profiles.  Hydrographic  surveys  are  made  periodi¬ 
cally  to  define  water  depth  patterns,  river  channel  cross  sections, 
and  banklines.  Frequent  Inspection  trips  by  boat  also  detect 
hazards  to  navigation,  such  as  snags,  shoals,  submerged  bars  and 
narrow  channels.  This  information  is  used  to  update  the  U.  S. 

Coast  Guard's  Notice  to  Navigators,  copies  of  which  are  placed  in 
"information  boxes”  located  along  the  river  where  they  are  access¬ 
ible  to  the  pilots  of  commercial  and  pleasure  river  craft. 

Structures  with  environmental  notches  are  being  monitored  to  evalu¬ 
ate  their  effectiveness  In  improving  the  riverine  habitat  behind 
the  structures  and  their  effectiveness  In  enhancing  the  flood 
carrying  capacity  of  the  river. 

1.10.4.  Engineering  and  design  programs  utilize  data  from  the  con¬ 
dition  and  operation  studies  to  design  and  plan  for  Implementation 
of  new  work  end  repair  work  necessary  to  maintain  the  structures 
and  to  retain  the  navigable  chennel.  An  objective  of  the  continu¬ 
ing  engineering  and  design  program  Is  to  modify  structure  design 
and  to  sdopt  maintenance  procedures  that  will  preserve  and  possibly 
enhance  environmental  values  of  the  river.  Another  objective  of 
the  program  is  to  determine  structure  design  that  will  avoid  further 
increases  of  flood  stages  of  the  river.  Additional  design  assist¬ 
ance  is  also  provided  through  scale  modeling  of  structure  design  and 
placement  under  simulated  river  conditions  at  the  Mead  Hydraulic 
Laboratory,  Mead,  Nebraska.  The  movable  bed  model  facility  is 
operated  as  s  joint  use  project  under  a  special  lease  arrangement 
between  the  University  of  Nebraska  at  Lincoln  and  the  Corps  of 
Engineers . 

1.10.5.  Dredging  is  used  today  to  maintain  adequate  channel  depths 
or  widths  at  river  locations  where  the  natural  erosive  character  of 
the  river.  In  combination  with  the  project  structures,  temporarily 
does  not  provide  the  desired  navigation  channel  dimensions.  In  the 
500  miles  of  river  below  St.  Joseph,  Missouri,  24  sites  were  dredged 
in  1974;  dredging  has  not  been  necessary  since  1976.  Dredging  has 


not  boon  required  above  Rulo,  Nebraska  since  1965.  The  need  for 
dredging  la  expected  to  diminish  as  the  completed  project  continues 
in  operation  under  current  water  conditions;  that  is,  30,000  to 
35,000  cubic  feet  per  seeond  discharge  past  Sioux  City,  Iowa.  The 
avoidance  of  dredging  continues  to  be  a  design  objective.  Navi¬ 
gation  channel  deposits  which  might  require  dredging  cannot  be  pre¬ 
dicted  in  advance;  however,  several  kinds  of  areas  are  known  to  be 
more  susceptible  to  sediment  buildup  than  others.  The  susceptible 
areas  include  reaches  downstream  of  tributary  mouths,  unuaual  chan¬ 
nel  alignments,  and  bridge  crossings.  Prior  to  1974,  dredging  was 
accomplished  by  Government-owned  equipment  operated  by  Corps  person¬ 
nel.  The  1974  dredging  was  contracted  to  a  commercial  firm.  Future 
dredging  is  expected  to  be  performed  either  by  Government  forces  or 
by  contract  on  an  as-needed  basis.  Disposal  of  dredged  material  in 
the  past  years  was  in  river  areas  between  or  behind  project  structures 
areas  that  would  eventually  be  filled  in  by  the  river  itself  in  the 
normal  process  of  accretion.  As  a  result  of  consultation  with  EPA 
and  Fish  and  Wildlife  agencies,  future  dredge  material  disposal  will 
be  confined  to  open  water  areas  sway  from  the  river  bank  and  away 
from  quiet,  shallow  water  areas.  Each  Corps  of  Engineers  District 
(Kansas  City  and  Omaha)  that  administers  a  part  of  the  project  will 
comply  with  Sections  313  and  404,  PL  92-500,  as  amended.  Typically, 
a  single  public  notice  will  be  issued  each  year  that  dredging  is 
anticipated  to  become  necessary.  The  notice  will  cover  all  reaches 
of  the  river  within  the  issuing  District's  administrative  areas  that 
are  believed  to  require  dredging.  The  public  notice  provides  inter¬ 
ested  agencies  and  individuals  30  days  to  submit  written  comments  on 
the  proposed  action;  public  hearings  may  also  be  requested. 

1.10.6.  Support  programs  involve  updating  and  selling  navigation 
charts  and  recording  commercial  river  traffic. 

1.11.  Other  Federal  Projects  and  Activities.  Other  Federal  projects, 
programs  or  activities  which  are  affected  by,  or  affect  the  Bank 
Stabilization  and  Navigation  Project,  are: 

1.11.1.  Missouri  River  Basin  Comprehensive  Plan.  The  1944  Flood 
Control  Act  gave  birth  to  the  Nation's  first  attempt  at  solving  its 
water  resource  problems  through  s  comprehensive  approach  to  river 
basin  development.  This  legislation,  known  as  the  Plck-Sloan  Plan, 
as  amended  and  supplemented  to  date,  provides  multiple  benefits  — 
flood  control,  irrigation,  generation  of  hydroelectric  power,  im¬ 
provement  of  navigation  on  the  lower  Missouri  River,  improved  muni¬ 
cipal  and  industrial  water  supplies,  water  quality  control,  con¬ 
servation  of  fish  and  wildlife,  and  public  recreation.  The  plan 
provided  for  building  some  103  dams  and  reservoirs  to  provide  stor¬ 
age  capacity  of  approximately  110,000,000  acre-feet  for  multi-purpose 
use;  local  levees  and  floodwalls  to  protect  municipal,  industrial, 
and  agricultural  areas;  and  a  system  of  levees  on  both  sides  of  the 
Missouri  River  between  Sioux  City,  Iowa,  and  the  mouth  to  protect 
over  a  million  acres  of  bottom  lands  from  flooding.  Uses  of  scored 


water  include  the  irrigation  of  some  4  million  aerea  of  land;  the 
generation  of  13  billion  kilowatt  hours  of  hydroelectric  power 
annually;  and  regulation  of  river  flows  to  provide  for  navigation. 

The  authorizing  legislation  called  for  the  construction  of  about 
1.500  miles  of  levees  along  both  banks  of  the  Missouri  River  from 
Sioux  City.  Iowa,  to  the  mouth.  Of  the  150  levee  units  originally 
contemplated  in  the  entire  system,  87  have  been  completed.  The 
completed  units  have,  through  Fiscal  Tear  1976,  prevented  about 
$1.9  billion  in  flood  damages.  These  levees  are  designed  to 
function  in  conjunction  with  the  operation  of  the  reservoirs  on  the 
Missouri  River  malnsten  and  the  lower  Missouri  River  Resin  tributaries. 
Permanently  secured  river  banks  were  necessary  before  the  levees 
could  be  constructed.  It  is  apparent  that  the  Piek-Sloan  Plan  and 
the  Missouri  River  Bank  Stabilization  and  Navigation  Project  closely 
complement  each  other. 

1.11.2.  Regulatory  Actions.  The  Corps  has  traditionally  adminis¬ 
tered  the  permit  actions  required  by  the  Rivers  and  Harbors  Act  of 
1899.  Section  9  of  the  Act  addresses  dams,  dikes  and  bridges  across 
or  in  navigable  waters  of  the  United  States,  although  authority 
over  bridges  and  causeways  was  transferred  to  the  Department  of 
Transportation  under  the  Department  of  Transportation  Act  of  1966 
and  delegated  to  the  Coast  Guard.  Section  10  prohibits  construction 
of  all  other  types  of  structures  or  work  unless  permitted  by  the 
Corps  of  Engineers.  Section  13  addresses  dumping  refuse  into  navi-, 
gable  waters.  Section  14  gives  the  Corps  the  responsibility  for 
permitting  temporary  occupancy  of  structures  in  the  navigation  chan¬ 
nel.  Since  the  passage  of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  the  Corps  has  the  added  reeponsiblllty  to  regu¬ 
late  the  disposal  of  dredged  or  fill  material  in  the  waters  of  the 
United  States  (Section  404).  Section  402  of  the  same  Act  super¬ 
seded  Section  13  of  the  1899  Act  and  gave  the  permit  responsibility 
for  point  source  discharge  to  EPA.  Section  10  and  Section  404  per¬ 
mits  are  the  major  types  of  permits  now  Issued  by  the  Corps  of 
Engineers  for  particular  actiona  within  the  project  reach  of  the 
Miaeourl  River. 

1.11.3.  U.  S.  Coast  Guard  Activities.  The  U.  S.  Coast  Guard  is 
responsible  for  placing  buoys  to  mark  the  navigational  channel  and 
for  reporting  channel  conditions  to  the  users  of  the  river.  They 
Insure  safe  recreational  and  maritime  use  of  the  river,  and  have 
the  responsibility  and  authority  to  issue  citations  for  violations 
of  Federal  maritime  statutes.  The  Coast  Guard  also  is  responsible 
for  permitting  bridges  and  causeways  across  navigable  waters  of  the 
U.  S. 


1.11.4.  Middle  and  Lower  Missouri  River  Flood  Plain  Special  Study. 
The  study  contains  two  phases:  (1)  an  on-going  Corps  of  Engineers' 
study  which  will  serve  as  the  technical  information  base,  and  (2) 
a  Missouri  River  Basin  Commission  (MRBC)  -  Water  Resources  Council 
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(WRC)  sponsored  phase  which  will  develop  the  necessary  and  desired 
flood  plain  nanageaent  prograa.  This  study  will  focus  on  Che  flood 
plain  issues  in  che  811-aile  reach  of  Che  Missouri  River  aain  scea 
froa  Gavins  Point,  SouCh  Dakota,  Co  Che  confluence  of  Che  Missouri 
and  Mississippi  Rivers  at  Sc.  Louis,  Missouri.  In  this  study  reach 
some  54  municipalities  lie  on  or  adjacent  to  Che  1,971,600-aere 
Missouri  River  flood  plain.  The  problem  areas  and  issues  this 
special  acudy  proposes  Co  address  relate  Co  land  use  and  development 
of  Che  Missouri  River  flood  plain.  The  demand  for  land  on  che  flood 
plain  for  powerplanc  sites,  industrial  complexes,  intensified  agri¬ 
culture,  bridge  crossings,  residential  and  eotmercial  areas,  and 
ocher  cypes  of  development  is  increasing;  however,  che  regional  and 
local  effects  of  chese  demands  in  terms  of  impacts  and  their  magni¬ 
tude  are  unknown.  If  developments  continue  without  coordination, 
they  will  eventually  impair  the  flood  protection  provided  by  che 
reservoir  and  levee  systems.  Some  states  have  no  authority  to 
manage  the  flood  plain  while  other  states  have  non-uniform  or  non- 
compatible  authority;  therefore,  at  present,  any  effort  to  provide 
wise  use  of  significant  reaches  of  the  flood  plain  may  be  jeopardized 
by  Incompatible  actions  either  further  upstream  or  downstream. 

1.11.4.1.  The  proposed  special  study  will  provide  the  five  States 
of  South  Dakota,  Nebraska,  Iowa,  Kansas  and  Missouri  vi th  a  program 
which  will  focus  on  the  regional  framework  necessary  to  effectively 
and  efficiently  manage  the  overall  flood  plain  of  the  Missouri  River 
below  Gavins  Point,  South  Dakota. 

1.11.5.  Inland  Waterway  System.  The  Missouri  River  from  its  mouth 
to  Sioux  City,  Iowa,  is  a  part  of  the  19,000-mile  active,  commercial 
inland  waterway  of  the  United  States.  The  Tennessee,  Lower  Mississippi 
and  Gulf  Intracoastal  waterways  receive  more  than  two-thirds  of  the 
commercial  commodities  shipped  from  the  Missouri  River.  In  terms 
of  conaoditles  shipped  to  Missouri  River  ports,  the  Lever  Mississippi 
and  Gulf  Intracoastal  waterways  contribute  almost  one-half  of  the 
total. 
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SECTION  II  -  ENVIRONMENTAL  DESCRIPTION 


2*01.  Historical  Setting*  Man  first  discovered  the  Missouri  River 
at  least  12,000  years  ago.  The  earliest  Americans  used  the  pro¬ 
ducts  of  the  river  and  its  flood  plain  for  food  and  shelter,  and 
the  river  as  a  source  of  trsnsportation  and  coanerce  —  not  unlike 
modern  nan,  except  that  influence  in  prehistoric  tines  probably 
extended  no  further  than  the  Rocky  Mountains  and  the  Creat  Lakes; 
today,  similar  activities  influence  the  quality  of  life  of  the 
entire  Nation.  ?or  about  200  years  fron  the  tine  of  the  river's 
modern  discovery  by  Europeans  the  Missouri  River  was  the  main  artery 
of  travel  and  commerce  to  the  Northwest.  Fur  traders  and  trappers 
led  the  way  using  Indian-type  canoes  and  flatbottoned  boats.  Larger 
boats  first  navigated  the  river  in  1804  when  Captains  Meriwether 
Lewis  and  William  Clark  and  their  party  explored  the  Northwest.  In 
1819  steamboat  navigation  was  introduced.  The  first  commercial 
barge  line  from  St.  Louis  to  Leavenworth,  Kansas,  was  inaugurated 
in  1829.  Attempts  to  improve  the  river  for  navigation  began  almost 
as  soon  as  commercial  traffic  began  moving  on  the  river.  Early 
work  on  the  river  consisted  of  removing  snags.  The  first  snag  to 
be  removed  under  an  Act  of  Congress  occurred  in  1838. 

2.01.1.  Clues  to  many  of  these  past  events  are  prevalent  along  the 
Missouri  River  ranging  from  single  artifacts,  campsites,  and  steam¬ 
boat  wrecks  to  thriving  cities  built  upon  earliest  Europcsn  settle¬ 
ments.  With  the  exception  of  steamboat  wrecks  and  flotsam  from 
river-devoured  farms,  towns,  trading  poets,  and  aboriginal  sites, 
historical  resources  in  the  flood  plain  are  restricted  to  terrace 
("high  bank")  locations.  Elimination  of  bank  erosion  by  the  project 
revetments  and  dikes  has  had  a  beneficial  effect  upon  these  sites. 
Thirty-eight  of  the  known  96  historical  sites  in  the  river  valley 
between  Rulo,  Nebraska,  and  the  river  mouth  are  located  near  the 
river  but  not  adjacent  to  the  channel.  A  great  many  more  cultural 
resource  sites  probably  exist.  Captain  Chittendop's  1897  compilation 
of  steamboat  wrecks  on  the  Missouri  River  tallies  273  boats  lost 
between  1819  and  1897.  Many  other  boats  were  wrecked  but  recovered. 
Steamboat  wreckings  were  so  common,  according  to  the  Nebraska  Histori¬ 
cal  Preservation  Officer,  that  one  could  float  the  river  between 
Sioux  City,  Iowa,  and  Rulo,  Nebraska,  today  and  pass  the  grave  of 
a  steamboat  on  the  average  of  every  five  miles. 

2.01.2.  It  is  possible  that  some  cultural  resources  have,  unwittingly, 
been  adversely  affeeted  by  project  construction;  however,  the  chance 
of  additional  adverse  effects  by  the  remaining  construction  or  annual 
aalntaaanes  is  remote  and  not  intended.  The  Nebraska  Historical 
Preservation  Officer  has  suggested  that  potential  damage  to  archaeo¬ 
logical  and  historical  resources  may  come  from  stone  quarrying. 
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All  scone  used  for  construction  end  maintenance  of  project  structures 
is  purchased  from  privately  operated  quarries  usually  located  ad¬ 
jacent  to  the  river. 

2.01.3.  The  National  Register  of  Historic  Places  has  been  consulted 
and  no  listed  property  will  be  affected  by  the  regaining  construction 
or  by  anticipated  annual  maintenance  of  the  existing  structures  or 
dredging.  Executive  Order  11593  compliance  is  affected  through  on¬ 
going  and  routine  coordination  with  state  historic  preservation 
officers  and  the  National  Park  Service.  Pertinent  correspondence 
with  the  state  historic  preservation  officers  and  the  National  Park 
Service  is  appended  as  Exhibit  1.  No  response  frog  the  National 
Park  Service  vas  received. 

2.02.  Physical  Setting. 

2.02.1.  Missouri  River  and  Valley.  The  channel  of  the  Missouri 
River  confined  by  the  project  structures  from  Sioux  City  to  the 
river  mouth  is  now  one  channel  consisting  of  smooth  bends  and  rela¬ 
tively  stable  banks  of  a  vidth  varying  from  600  to  1,100  feet.  There 
is  no  appreciable  bank  erosion*  Remnant  oxbow  lakes  (Brown's  Lake, 
Iowa;  Big  Lake,  Mud  Lake,  and  Brown's  Lake,  Missouri;  Lake  Man ova 
and  Carter  Lake,  Iowa)'  and  channel  scars  can  still  be  found  on  the 
surface  of  the  flood  plain  indicating  that  the  river  channel,  earlier 
in  its  existence  when  free  to  erode  its  banks,  had  occupied  nearly 
every  foot  of  the  valley  between  the  bluff  lines.  Man-made  oxbows 
and  channel  cutoffs  are  also  found  la  the  flood  plain,  particularly 
above  Omaha.  The  major  development  effort  of  the  project  in  this 
reach  which  occurred  in  the  late  1950 's  and  early  1960 's  created 
several  side  channel  oxbow  lakes  notably  Snyder,  Winnebago,  Tlevllle, 
Glover's  Point,  Omadi  Bend,  Blackbird,  Decatur,  and  Louisville  ox¬ 
bow  lakes.  DeSoto  Bend  Lake,  now  administered  by  the  U.  S.  Fish  and 
Wildlife  Service  as  a  waterfowl  refuge  and  recreation  area,  was 
created  by  a  channel  cutoff  in  1962. 

2.02.1.1.  The  flow  of  the  Missouri  River  at  Sioux  City,  Iowa,  is 
essentially  controlled  by  the  six  Missouri  River  main  stem  lake 
projects.  This  system  normally  releases  from  15,000  to  20,000  cubic 
feet  of  water  per  second  (cfs)  in  the  winter,  non-navigation  season. 
During  the  eight-month  navigation  season,  the  system  normally  main¬ 
tains  a  discharge  in  the  range  30,000  to  35,000  cfs  at  Sioux  City. 
Higher  releases  are  maintained  in  years  when  it  is  necessary  to 
evacuate  greater- than-normal  Inflows  to  the  reservoir  system.  Sus¬ 
tained  discharges  up  to  55,000  cfs  are  maintained  at  Sioux  City 
about  one  year  in  ten  and  up  to  80,000  cfs  about  one  year  in  a 
hundred.  Between  Sioux  City  and  the  mouth,  the  normal  pick-up  of 
discharge  from  the  tributaries  during  the  navigation  season,  and 
when  the  tributaries  are  not  in  flood,  is  15,000  to  20,000  cfs. 

2.02.1.2.  Major  floods  over  the  entire  length  of  the  Missouri  River 
are  rare  because  of  the  slse  of  the  basin  and  the  presence  of  the 


11-2 


main  stem  dams  and  tributary  stream  dams.  Reservoir  regulation 
of  flooding  Is  most  effective  at  Sioux  City  which  Is  just  down¬ 
stream  from  the  Missouri  River  reservoir  system.  The  degree  of 
control  is  reduced  downstream  as  tributary  runoff,  principally 
from  the  Platte,  Kansas,  Grand,  Chariton,  Oaage,  and  Gasconade 
river  basins,  enters  the  Missouri  River.  Most  floods  which  occur 
above  the  Kansas  Cltys  are  the  result  of  snowmelt  combined  with 
rainfall.  Below  Kansas  City  the  floods  are  more  often  the  result 
of  heavy  rainfall.  The  great  floods  of  record  below  Kansas  City, 
Missouri  occurred  In  1903  and  1951.  Above  Kansas  City  the  snow¬ 
melt  floods  of  1881  and  1952  were  the  largest  of  record.  Discharge 
probability  relationship  describing  the  probability  of  various 
flood  peak  discharges  at  cities  adjoining  the  river  are  found  In 
Flow  Probability  Curves  presented  in  Exhibit  No.  4.  The  upper 
sets  of  curves  in  Exhibit  4,  labeled  "Conditions  I,  II,  and  III", 
are  for  the  previous  unregulated  discharge  on  the  Missouri  River 
before  construction  of  the  main  stem  and  tributary  reservoir 
systems.  The  lower  sets  of  curves,  labeled  "Conditions  IV,  V,  and 
VI",  are  representative  of  today's  discharges  with  essentially  all 
the  reservoirs  in  operation.  It  can  be  seen  In  Exhibit  4  that  the 
flood  peak  discharges  have  been  reduced  most  substantially  at 
Sioux  City  and  Omaha,  which  are  just  deviations  from  the  main  stem 
reservoir  system,  while  at  Brownville  and  Hermann,  which  are 
several  hundred  miles  downstream  near  the  mouth  of  the  Missouri 
River,  the  effect  of  reservoir  regulation  is  not  so  strongly  felt. 
Reaches  of  the  lower  river  may  at  times  be  called  upon  to  carry 
discharges  in  excess  of  600,000  cfs. 

2.02.1.3.  Average  Missouri  River  velocity  ranges  from  3  to  6  feet 
per  second  (fps) .  During  the  navigation  season,  mid-channel  velo¬ 
cities  of  4  fps  to  nearly  7  fps  are  encountered.  The  overall  grad¬ 
ient  of  the  Missouri  River  is  roughly  1.0  foot  per  mile.  There  is 
a  continuing  trend  of  lowering  river  surface  in  the  river  reach 
between  Sioux  City,  Iowa,  and  Blair,  Nebraska.  The  riverbed  through¬ 
out  the  project  reach  experienced  a  general  lowering  during  the 
1960s  and  early  1970s.  The  trend  has  apparently  stabilized,  except 
for  the  Sioux  City  to  Blair  reach. 

2.02.1.4.  Suspended  sediment  concentrations  range  from  200  to 
1,500  ppm  (parts  per  million)  for  normal  navigation  season  dis¬ 
charges,  although  they  commonly  range  up  to  5,000  ppm  in  times  of 
flood.  Concentrations  as  high  as  40,000  ppm  at  Omaha  and  20,000 
ppm  near  the  mouth  have  been  recorded  for  a  day  or  so  during  rain¬ 
fall  floods  that  originate  from  the  Iowa  and  Missouri  tributaries. 

The  riverbed  material  is  a  fine  sand  with  a  median  size  ranging 
from  0.25  to  0.40  millimeters.  Virtually  all  the  bed  material  is 
coarser  than  0.10  millimeters,  and  material  coarser  than  about  2.0 
millimeters  is  little  in  evidence.  The  bed  material  is  transported 
downstream  by  being  entrained  by  the  flow  and  through  the  slow  ad¬ 
vancement  of  dunes  on  the  riverbed.  Turbidity  is  low  during  normal 
navigation  flows  when  the  river  discharge  is  supplied  from  the 
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upstream  dams  and  the  major  source  of  suspended  sediment  is  sand 
from  the  riverbed.  Turbidity  increases  as  high  concentrations  of 
silts  and  clays  enter  the  Missouri  River.  The  average  annual  sedi¬ 
ment  outflow  from  the  Missouri  River  at  St.  Louis  is  about  60 
million  tons.  Most  of  this  sediment  consists  of  silts  and  clays 
which  are  derived  outside  the  Missouri  River  channel. 

2.02.1.5.  The  Environmental  Protection  Agency's  "National  Water 
Quality  Inventory"  report  of  1974  to  Congress  rated  the  river  water 
quality  as  poor.  The  basis  for  the  poor  rating  is  the  amount  of 
sediment  the  river  transports.  In  other  respects  the  quality  of  the 
river  water  is  much  better.  A  number  of  cities  along  the  river  use 
the  river  as  their  potable  water  source.  Of  course,  a  number  also 
use  the  river  to  carry  away  their  sewage.  Steam  generating  electri¬ 
cal  plants  —  their  numbers  are  growing  —  are  using  river  water  for 
"once-through"  cooling,  adding  heat  to  the  river  water.  To  date, 
the  cumulative  effect  of  the  added  heat  to  the  Missouri  River  water 
by  plants  in  operation  has  not  had  a  significant  adverse  effect  on 
the  overall  water  quality  of  the  Missouri  River. 

2.02.1.6.  The  Missouri  River  valley  width  from  the  river  mouth  up¬ 
stream  to  immediately  downstream  of  Kansas  City,  Missouri  averages 
three  miles.  It  abruptly  widens  to  about  ten  miles  just  below  Kansas 
City,  then  rapidly  constricts  to  two  miles  at  Kansas  City.  From 
Kansas  City,  Missouri  the  valley  gradually  widens  to  about  15  miles 
at  Sioux  City,  Iowa. 

2.02.2.  Geology.  The  Missouri  River  is  a  mature  river  which,  prior 
to  development  of  the  main  stem  dams  and  the  bank  stabilization 
structures,  meandered  through  its  flood  plain  transporting  glacial 
debrla  originating  in  the  north  and  east  part  of  the  basin  and  fine 
sedimentary  soil  originating  in  the  vest  and  south  p&t t  of  t'nr  basin. 
Glaciologists  agree  that  the  strong  westerly  winds  vtuch  occurred 
during  the  period  immediately  following  the  retreat  of  the  Iowan 
ice  sheet  were  Instrumental  in  moving  fine  glacial  and  non-glacial 
material.  This  fine  material  (loess)  covers  eastern  Nebraska  and 
Kansas,  southern  and  central  Iowa,  and  northern  Missouri.  Loess  is 
highly  erodlble  and  is,  today,  the  major  contributor  to  the  river's 
sediment  load. 

2.02.3.  The  soils  of  the  eastern  third  of  the  Missouri  River  Basin 
developed  under  humid  climatic  conditions.  Approximately  50  percent 
formed  under  prairie  vegetation  and  are  called  Udolls.  The  other 
50  percent  developed  under  timber  vegetation  and  are  called  Udalfs. 
Soils  of  the  remaining  two-thirds  developed  under  prairie  vegetation. 
The  Ustolls  occur  in1  the  warmer  southern  part  of  the  basin  and  the 
Barolls  occur  in  the  colder  northern  part. 

2.02.4.  Climate.  The  climate  of  the  project  ares  is  in  large  measure 
the  result  of  its  latitudinal  location  (between  39  and  43  degrees 
North  Latitude)  and  its  domination  by  the  Polar  Canadian  (cold,  dry 
air)  and  Tropical  Continental  (hot,  dry  air)  air  masses.  The  basin 
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has  2,800  mean  annual  hours  of  sunshine,  and  mean  daily  solar  radi¬ 
ation  of  37S  gran  calories  per  square  centimeter.  The  mean  maxi¬ 
mum  temperature  throughout  the  project  area  is  about  90  degrees  F. 
occurring  in  July;  the  mean  minima  temperature  occurs  in  January 
and  varies  from  37  degrees  F.  at  the  river  mouth  to  20  degrees  F. 
at  Sioux  City,  Iowa.  The  mean  annual  snowfall  is  32  inches  at 
Sioux  City,  Iowa,  and  12  inches  at  the  river  mouth.  The  mean  an¬ 
nual  precipitation  varies  from  40  inches  at  the  river  mouth  to  25 
inches  at  Sioux  City,  Iowa,  with  the  basin  receiving  a  measurable 
amount  of  precipitation  105  days  out  of  the  year.  There  are,  on 
the  average,  180  freeze-free  days  in  the  lower  reach  of  the  project 
and  150  freeze-free  days  in  the  upper  reach  of  the  project  each 
year.  Summer  winds  average  6  miles  per  hour  from  the  south  and  blow 
from  the  northwest  at  the  same  speed  during  the  winter.  The  major 
towns  and  cities  along  the  river  within  the  project  area  have  low 
air  pollution  emissions  of  sulfur  dioxide,  nitrogen  dioxide  and 
particulates .  On  the  average,  there  are  about  50  thunderstorms 
annually  in  the  lower  two-thirds  reach  of  the  project  and  45  in 
the  upper  third  of  the  project.  The  Missouri  River  lies  on  the 
northeast  edge  of  the  Nation's  most  severe  tornado  area  of  Oklahoma, 
Kansas,  eastern  Nebraska  and  west-central  Missouri. 

2.03.  Biological  Setting. 

2.03.1.  Floodplain  Vegetation.  Studies  conducted  by  the  University 
of  South  Dakota  (1973)  and  the  University  of  Missouri  (1974)  show 
that  the  majority  of  the  flood  plain  in  the  project  area  is  devoted 
to  crop  production.  Umbered  and  wooded  areas  within  the  project 
area  are  limited  to  non-contiguous ,  narrow  strips  adjacent  to  the 
Missouri  River  and  its  tributaries  (those  not  channelized  and  diked). 

2.03.1.1.  Trees  common  to  the  remaining  wooded  areas  are  box  elder, 
maple,  green  ash,  honey  locust,  walnut,  cedar,  mulberry,  sycamore, 
cottonwood,  willow  and  elm.  Shrubs  in  the  understory  include  bitter¬ 
sweet,  poison  ivy,  dogwood,  sumac,  honeysuckle,  rose,  raspberry, 
gooseberry,  wolfberry,  and  wild  grape.  Coaon  herbaceous  plants 
include  ragweed,  milkweed,  hemp,  aster,  nettle,  fern,  sunflower, 
beggar  ticks,  smartweed,  bindweed,  wild  strawberry,  clover,  catnip, 
sourdock,  and  violet.  Cotmson  grasses  are  brome,  bluegrass,  canary 
grass,  wild  rye,  and  fescue. 

2.03.1.2.  There  are  no  endangered  or  threatened  plant  species  known 
to  occur  in  the  project  area  that  are  listed  in  the  "Report  on  En¬ 
dangered  and  Threatened  Plant  Species  of  the  United  States"  compiled 
by  the  Secretary  of  the  Smithsonian  Institution,  1975. 

2.03.2.  Mammals.  Wild  mammal  populations  in  the  project  reach  de¬ 
pend  upon  the  habitat  in  the  bottomlands  and  bordering  uplands  for 
their  maintenance  and  survival,  and  to  a  large  extent  the  population 
sizes.  The  majority  of  the  forested,  marsh,  backwater  meadow,  sand 
bar  and  dune  areas  are  located  on  or  near  the  banks  of  the  Missouri 
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River.  Whitetailed  deer,  raccoon,  fox,  opossum,  cottontail  rabbit, 
squirrel,  skunk,  coyote  and  snail  rodents  are  the  aost  common  ter¬ 
restrial  manuals  in  the  project  reaches.  The  deer,  beaver,  muskrat, 
vessel,  sink,  raccoon,  fox,  opoasua,  rabbit,  squirrel,  skunk  and 
coyote  are  typical  of  the  riverine  woodland  environment;  however, 
the  sink  and  raccoon  also  utilize  marsh  and  streaa  habitats.  Other 
small  means la  in  the  project  area  are  shrew,  13- lined  ground  squirrel, 
plains  pocket  gopher,  alee  and  voles.  Abandoned  buildings,  bluff 
caves  and  the  more  denae  riverine  woodlands  in  the  project  area  pro¬ 
vide  habitat  for  bats. 

2.03.2.1.  As  clearing  of  the  Missouri  River  floodplain  continues, 
the  heavily  wooded  habitat  needed  for  the  red  bat,  evening  bat,  and 
silver  haired  bat  will  continue  to  decline.  Floodplain  timber  clear¬ 
ing  also  causes  population  declines  in  both  red  and  gray  squirrels, 
white tail  deer,  weasel  and  the  nocturnal  flying  squirrel.  The  number 
of  mink  is  also  declining;  their  one  basic  requirement  for  habitat 
is  permanent  water,  preferably  with  adjacent  standing  timber. 

2.03.2.2.  Some  species  such  as  the  raccoon,  coyote,  opossum,  and 
skunk  have  adapted  to  changed  conditions  probably  because  their 
habitat  needs  are  quite  general  and  more  flexible  than  many  other 
maomals. 

2.03,3.  Birds.  The  Missouri  River  valley  In  the  project  area  Is 
on  the  border  between  the  Mississippi  Flyway  and  the  Central  Flyway. 
Common  waterfowl  that  migrate  through  the  project  area  Include 
Canada,  blue,  snow,  and  white-fronted  geese;  mallard,  teal,  shoveler, 
gadwall,  scaup,  merganser,  bufflehead,  American  widgeon,  canvasback, 
ruddy  duck,  goldeneye,  red  head,  pintail,  and  wood  ducks.  Species 
of  waterblrds  Include  the  grebe,  gull,  tern,  pelican,  cormorant, 
and  coot. 

2.03.3.1.  Wading  birds  which  may  be  present  are  heron,  egrets, 
bitterns,  and  cranes.  Shoreblrds  include  the  plovers,  sandpipers, 
avocets,  and  phalaropes.  Common  raptorial  species  which  could 
possibly  be  obeerved  are  the  hawks,  (redtailed,  Harlan's,  sharp- 
shinned,  march,  Svainson's,  rough-legged),  falcon  (sparrow  hawk) , 
owls  (barn,  great  horned,  shorteared,  and  screech),  and  the  scaven¬ 
ger  species  the  turkey  vulture.  Numerous  smaller  song  birds  also 
live  in  the  project  area. 

2.03.3.2.  The  American  peregrine  falcon  and  the  bald  eagle  are 
the  only  endangered  species  within  the  project  area.  Because 
the  peregrine  falcon  Is  a  transmigrant,  the  project  does  not 
offer  critical  habitat  for  this  species;  therefore,  project 
maintenance  end  remaining  construction  will  not  impact  on  the 
peregrine  falcon.  Few  golden  eagles, but  numerous  bald  eagles, 
winter  along  the  Missouri  River  in  the  project  area.  The 
bald  eagle,  the  only  North  American  representative  of  the  fish  or  sea 
eagles,  is  particularly  attracted  to  the  river.  This  bird  is,  however, 
a  "discriminating"  omnivorous  feeder  utilizing  weakened  birds  (mostly 


waterfowl)  and  snail  manna la  when  these  food  sources  are  more 
available  than  fish.  The  Osprey  does  not  breed  or  winter  in  the 
area  of  Che  project,  but  nay  be  seen  migrating  during  the  spring 
and  fall* 


2.03.4.  Reptiles  and  Amphibians.  Studies  conducted  by  the  Uni¬ 
versities  of  South  Dakota  (1972)  and  Missouri  (1973)  concluded  that 
channelization  and  stabilization  have  very  likely  reduced  populations 
of  marsh  inhabiting  forms  of  amphibians  and  reptiles,  and  the  farm¬ 
ing  that  follows  land  formation  caused  by  stabilization  has  further 
detrimental  effects  on  populations  of  terrestrial  forms  of  amphi¬ 
bians  and  reptilea. 

2.03.4.1.  Species  of  amphibians  and  reptiles  common  in  the  project 
area  Include  cricket  frog,  common  American  toad,  great  plains  toad. 
Rocky  Mountain  toad,  gray  treefrog,  great  plains  narrow- mouthed 
toad,  chorus  frog,  bullfrog,  leopard  frog,  plains  spadefoot  toad, 
snapping  turtle,  western  painted  turtle,  Blending's  turtle,  map 
turtle,  false  map  turtle,  Mississippi  map  turtle,  red-eared  turtle, 
western  box  turtle,  pond  slider,  smooth  soft-shelled  turtle,  spiney 
soft-shelled  turtle,  northern  red-bellied  weter  snake,  Graham's 
water  snake,  diamond-back  water  snake,  and  northern  water  snake. 

2.03.5.  Endangered  Animal  Species.  There  are  no  species  of  animals 
(maanals,  birds  except  the  American  peregrine  falcon,  reptiles, 
amphibians,  and  fish)  that  live  within  the  project  area  that  are 
listed  in  the  U.  S.  Department  of  Interior,  October  1976  "Endangered 
and  Threatened  Wildlife  and  Plants"  list. 

2.03.6.  Aquatic  Life.  The  Missouri  River  below  Sioux  City,  Iowa, 
is  a  highly  controlled,  channelized  stream  being  confined  to  a  sin¬ 
uous,  artificial  channel.  The  main  channel  is  the  area  of  greatest 
current  (averaging  3  to  6  fps),  with  a  variable  depth  of  4  to  30 
feet  and  a  substrate  of  fine,  shifting  sand.  Ecologically,  this  is 
the  most  impoverished  zone  of  the  river,  with  few  food  resources 
other  than  microinvertebrate  drift,  composed  mostly  of  insects  and 
detritus.  The  outer  banks  of  the  channel  have  been  stabilized  by 
revetments,  while  the  inner  banks  are  protected  by  dikes  which 
effectively  direct  the  main  current  toward  the  middle  of  the  channel, 
causing  scour  holes  at  the  rlvervard  ends  of  the  dikes.  Behind 
some  dikes  are  areas  of  relatively  shallow  and  quiet  water  which 
may  have  relatively  high  sedimentation  rates  at  some  flows  but  tend 
to  scour  out  at  others.  The  slack  waters  behind  the  dikes  are 
resting  and  feeding  areas  for  fish.  Emergent  vegetation  is  usually 
lacking,  and  algae  is  usually  found  only  in  a  narrow  band  on  the 
dike  structure  itself.  The  substrate  is  composed  of  deep  mud  or 
silt.  During  low-flow  periods  in  winter,  these  backwaters  are 
either  left  dry  or  reduced  to  Isolated  pools.  In  the  former  case, 
the  fish  that  normally  Inhabit  these  backwaters  find  other  less 
suitable  shelter  areas  in  the  main  stream  such  as  scour  holes  at 
the  dike  tips.  The  immediate  water  area  and  associated  interfaces 
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cround  dike*  offer  u  diverse  equecie  habitat  es  any  of  che  major 
divisions  of  the  river  ecosystem  (main  channel,  dikes,  chutes  and 
sloughs  adjoining  the  main  channel,  and  tributary  confluences). 

This  is  not  to  say,  however,  that  the  habitat  of  the  rock  substrate 
could  replace  other  major  habitat  types.  The  rock  substrate  does 
offer  several  ecological  advantages.  The  uneven  rock/water  inter¬ 
face  causes  small  and  frequent  eddies  to  occur  which  allows  small 
fish  and  other  nektonic  organisms  to  move  within  this  habitat  type 
with  comparative  ease.  Sock  is  adequate  substrate  for  aufvuch  com¬ 
munity  development.  The  stable  mud/sllt  bottom  associated  with  the 
dikes  offer  fairly  stable  bottom  for  benthic  colonization.  And, 
the  "quiet"  water  around  the  dike  permits  the  expression  of  plank¬ 
tonic  eomsunlties.  Nekton,  Particularly  fish,  utilize  these  bio¬ 
logical  cosBsunities  as  sources  of  food  and  share  their  habitat  as 
escape,  reproduction,  resting  and  nursery  cover.  Chutes  and  sloughs, 
although  typically  not  as  diverse  in  habitat  as  dike  areas,  appear 
to  be  the  most  productive  of  river  habitats.  Studies  associated 
with  Omaha  Public  Power  District  Nebraska  City  Unit  No.  1  and  the 
Fort  Calhoun  nuclear  power  plant  showed  this  biological  relationship. 
Generally,  the  studies  reveal  that  the  standing  crop  of  benthos  in 
the  open  channel  averages  about  30  grams  per  acre,  about  300  grams 
per  acre  in  the  dike  areas,  and  about  3,000  grams  per  acre  in  the 
chutes  and  sloughs. 

2.03.6.1.  The  surface  area  of  not  only  the  river  channel  but  the 
adjoining,  biologically  valuable  shallow  waters  is  diminished  by 
the  low  flows  during  the  winter  (non-navigation)  period,  by  the  place¬ 
ment  of  dredged  material  behind  dikes  (which  will  no  longer  be  the 
usual  disposal  site) ,  and  by  the  degrading  river  bed  in  the  reach  be¬ 
tween  Sioux  City,  lows,  and  Blair,  Nebraska.  Maintenance  dredging 
operations  have  used  the  space  behind  some  dikes  for  the  placement 
of  dredge  spoil.  This  operation  effectively  diminishes  or  at  times 
eliminates  the  area's  contribution  to  the  aquatic  ecosystem.  The 
water's  action  of  degrading  the  river  bed  causes  draining  of  a 
number  of  shallow  wstsr  areas  associated  with  the  dike  structures 
or  creates  isolated  shallow  water  areas  around  the  dikes.  Low  flow 
during  the  winter  and  degradation  of  the  river  bed  in  the  upper 
reach  of  the  project  area  also  drains,  isolates  or  significantly 
lowers  water  levels  of  che  chutes  and  sloughs  which  adjoin  the  river, 
significantly  diminishing  their  overall  value,  ecologically,  to  the 
river's  aquatic  ecosystem.  Seasonal  maximum  high  flows  can  overtop 
a  nuaber  of  dikes  and  impound  sediment-ladanad  water  in  areas  behind 
dikes,  and  in  chutes  and  sloughs.  Deposition  of  sediment  in  these 
areas  further  depletes  the  ecological  quality  of  these  aquatic  habi¬ 
tats.  Today,  a  nuaber  of  chutes  and  sloughs  are  isolated  from  the 
main  channel  by  the  recurrence  of  these  actions,  and  many  dike 
structures  are  now  surrounded  by  terrestrial  rather  chan  aquatic 
habitat  as  a  result  of  numerous  repetitions  of  these  actions. 

2.03.6.2.  The  eosnunity  of  fishes  in  the  Missouri  River  Basin  is 
not  unlike  the  fish  community  in  the  Mississippi  River  Basin;  their 
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numbers,  however,  ere  much  less.  Within  the  project  reach  of  the 
Missouri  River  the  following  fish  species  can  be  found.  Goldeye, 
carp,  river  carpsueker,  and  channel  catfish  are  commonly  found  in 
the  main  channel.  Shortnoae  gar,  gizzard  shad,  goldeye,  carp, 
river  carpsueker,  silver  chub,  silvery  minnow,  emerald  shiner 
and  plains  minnow  are  cosmon  around  dike  structures.  At  tributary 
confluences,  it  is  usual  to  find  ahortnose  gar,  gizzard  shad, 
goldeye,  carp,  river  carpsueker,  emerald  shiner,  plains  minnow, 
channel  catfish  and  sauger.  Less  common  fish  in  the  Missouri  River 
include  shovelnose  sturgeon,  flatheed  catfish,  paddleflsh,  blgmouth 
buffalo,  freshwater  drum,  walleye,  sand  shiner,  red  shiner, 
northern  pike,  white  bass,  crappie,  and  blue  sucker.  There  are  a 
number  of  ocher  fish  species  which  are  known  to  exist  in  the  river. 
These  include  the  chestnut  lamprey,  silver  lamprey,  lake  sturgeon, 
American  eel,  goldfish,  bowfln,  speckled  chub,  sturgeon  chub, 
flathead  chub,  sicklefin  chub,  highfin  carpsueker,  white  sucker, 
black  buffalo,  green  sunfish,  and  pumpkin  seed. 

2.04.  Social  and  Economic  Setting. 

2.04,1.  Population.  About  three  and  a  half  million  people  resided 
in  che  45  counties  adjacent  to  the  Missouri  River  in  Nebraska,  Iowa, 
Kansas  and  Missouri  in  1970,  or  about  30  percent  of  the  total  four- 
states’  population  of  11,232,511.  More  than  two-thirds  of  the 
population  live  in  cities  and  towns.  Standard  Metropolitan  Statisti¬ 
cal  Areas  (SMSA)  comprise  counties  which  include  and  adjoin  Sioux 
City,  Iowa;  Omaha-Coundl  Bluffs;  St.  Joseph,  Missouri;  the  Kansas 
Cities;  Columbia,  Missouri;  and  St.  Louis,  Missouri. 

2.04.1.1.  The  four  states  adjacent  to  the  river  have  shown  moderate 
rates  of  population  increase  between  1960  and  1970  (Iowa  2.4Z, 
Nebraska  5.1Z,  Missouri  8.3Z,  Kansas  3.1Z)  as  compared  to  che  13 
percent  increase  in  the  United  States.  The  population  of  the  45- 
county  area,  however,  increased  16. 5Z,  with  most  of  the  increase 
occurring  in  the  SMSA's.  Counties  with  highest  increases  were: 

Sarpy  County,  Nebraska  (103. 6Z) ;  St.  Charles  County,  Missouri 
(75. 5Z);  Boone  County,  Missouri  (46. 6Z) ;  Clay  County,  Missouri 
(41Z);  and  Platte  County,  Missouri  (37. 4Z).  Each  of  these  counties 
is  in  or  near  one  of  che  SMSA's.  Counties  showing  greatest  popu¬ 
lation  decreases  include:  Holt  County,  Missouri  (-15.6Z);  Monona 
County,  Iowa  (-13. 3Z);  Mills  County,  Iowa  (-10. 0Z) ;  and  Charlton 
County,  Missouri  (-12. 9Z).  These  rural  counties  are  either  lo¬ 
cated  in  western  Iowa,  central  Missouri  or  northeast  Nebraska. 

2.04.2.  Employment.  The  total  number  of  persons  employed  in  the 
45-county  area  adjacent  to  the  river  in  1970  was  1,348,615.  Em¬ 
ployment  opportunities  were  greatest  and  appear  to  continue  to  be 
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In  metropolitan  areas.  The  45-county  area  ranks  higher  chan  che 
national  average  in  terns  of  employment  in  the  transportation  in¬ 
dustry.  Distribution  of  employment  between  counties  in  the  four 
states  is  similar,  except  in  Iowa  which  has  a  greater  proportion  of 
persons  employed  in  the  agricultural  industry  than  the  ocher  states. 

2.04.2.1.  An  analysis  of  employment  distribution  by  industrial  and 
occupational  groupings  shows  that  an  average  of  23.2  percent  of  the 
45-eouncy  area  workforce  was  Involved  in  manufacturing  activities 
in  1970,  while  about  38.6  percent  of  chose  employed  worked  in  white- 
collar  jobs.  Gasconade  County,  Missouri,  had  the  highest  percentage 
(39.2)  of  people  employed  in  manufacturing  trades,  followed  by 
Franklin  County  (3S.7)  and  St.  Charles  County,  Missouri,  (34.7). 

Sc.  Louis  County,  Missouri,  had  the  highest  percentage  (62)  of  people 
employed  in  white-collar  jobs,  followed  by  Cole  County,  Missouri 
(Jefferson  City  58.5)  and  Douglas  County,  Nebraska  (54.9). 

2.04.2.2.  The  per  capita  income  of  Individuals  in  the  area  in  1970 
was  $2,877.  The  mean  family  Income  for  the  45-county  area  was 
$9,340.  This  compares  to  $10,999  for  the  Nation.  In  1970,  about 
10.8  percent  or  60,902  families  in  the  45-eouncy  area  were  living 
below  the  poverty  level,  as  defined  by  the  Bureau  of  Census,  com¬ 
pared  with  10.7  percent  for  the  entire  United  States.  There  was 
considerable  variation  among  the  counties. 

2.04.3.  Racial  Characteristics.  About  4.9  percent  of  the  population 
of  the  45-county  area  adjacent  to  the  Missouri  River  is  of  minority 
races.  The  counties  with  highest  percentages  of  non-white  population 
include:  Thurston  County,  Nebraska  (27.62  American  Indian);  Wyandotte 
County,  Kansas  (19.82);  and  Jackson  County,  Missouri  (17.92).  Most 
rural  counties  in  the  four  states  have  low  percentages  of  non-white 
residents. 

2.04.4.  Land  Use.  The  most  recent  Census  of  Agriculture,  and  the 
Soil  Conservation  Service  State  Conservation  Needs  Inventories  of 
1969  and  1970  indicate  that  agriculture  is  the  predominant  land  use 
in  the  45-county  area  adjacent  to  the  river.  The  fertile  soils  and 
favorable  rainfall  of  the  region  have  contributed  to  agriculture. 

Iowa  counties  have  the. greatest  percentage  (85.22)  of  agricultural 
land  (pasture,  range,  cropland),  followed  by  counties  in  Nebraska 
(81. 92).  Overall,  about  56.9  percent  of  the  45-county  area  is  in 
cropland  use.  Pasture  use  (13.32)  is  the  aext  largest  land  use  in 
the  srsa.  Federal  lands,  primarily  fish  and  wildlife  refuges  and 
military  installations,  make  up  only  0.4  percent  of  the  total  land 
of  the  area. 

2.04.4.1.  The  average  else  of  the  52,554  farms  in  the  45-county 
ares  In  1970  van  50-180  acres.  The  total  value  of  agricultural 
products  (crops  and  livestock)  produced  on  these  farms  was  $1.03 


11-10 


billion  In  1969.  This  vu  an  average  of  $9,710  per  farm.  Farm 
Incomes  In  Nebraska  counties  average  $36 ,495 ,  while  farm  income  in 
Missouri  averaged  $12,330.  The  sale  of  livestock  composed  about 
74  percent  of  all  farm  produet  sales  in  the  45-county  ares. 

2.04.5.  Transportation.  The  four-state  area  and  counties  near 
the  Missouri  River  are  well  served  by  highway,  airline,  railroad, 
pipeline,  and  river  navigation  systems.  Cities  like  Sioux  Citvf 
Omaha,  St.  Joseph, .Kansas _City,  and  St.  Louis  have  historically 
been. central  transportation  hubs  of  the  middle  west. 

2.04.5.1.  The  Interstate  Highway  System  is  a  major  component  in 
the  adequate  net  of  highways  found  in  the  area.  Interstate  29 
which  parallels  the  river  from  Sioux  City,  Iowa  to  Kansas  City, 
Missouri  is  a  major  north-south  route.  Interstate  35,  another 
north-south  route  crosses  the  Missouri  River  at  Kansas  City, 
Missouri.  Interstate  80,  a  major  east-west  transcontinental  route, 
crosses  the  Missouri  River  at  Omaha,  Nebraska.  Interstate  70, 
another  major  east-west  route  parallels  the  river  from  Kansas  City 
to  St.  Charles,  Missouri. 

2.04.5.2.  The  cities  of  Omaha,  St.  Joseph,  Kansas  City,  and  St. 
Louis  have  also  historically  been  known  as  railroad  centers. - 
Twelve  major  rail  lines  including  the  Rock  Island  Lines;  Missouri 
Pacific;  Missouri,  Kansas- Texas;  Gulf,  Mobile  and  Ohio;  Burlington 
Northern;  Norfolk  and  Western;  Atchison,  Topeka  and  Santa  7e;  Union 
Pacific;  Chicago  and  Great  Western,  Chicago,  Milwaukee,  St.  Paul 
and  Pacific;  Chicago  and  North  Western;  and  Illinois  Central  Gulf 
serve  the  45-county  Missouri  River  area. 

2.04.5.3.  Conereial  passenger  and  air  freight  service  is  avail¬ 
able  in  Sioux  City,  Iowa;  Omaha,  Nebraska;  St.  Joseph,  Missouri; 
Kansas  City,  Missouri  and  Kansas,  Columbia- Jefferson  City,  Missouri 
and  St.  Louis,  Missouri.  These  airports,  with  the  exception  of 
Columbla-Jefferson  City,  Kansas  City  International  and  St.  Louis, 
Missouri,  are  located  on  the  Missouri  River  floodplain. 

2.04.5.4.  The  pipeline  is  one  of  the  most  economical  and  depend¬ 
able  forms  of  transportation  of  certain  commodities  in  the  Missouri 
River  basin.  Principal  commodities  transported  by  pipelines  are 
crude  petroleum,  petroleum  products,  natural  gas  and  anhydrous 

ammonia. 

2.04.5.5.  The  Corps  of  Engineers  has  granted  permits  for  over  50 
pipeline  crossings  of  the  Missouri  River  in  the  project  area. 

2.04.5.6.  The  project  provides  for  a  navigable  waterway  735  miles 
long  from  the  mouth  to  Sioux  City.  This  is  about  8  percent  of  the 
total  miles  of  navigable  waterways  in  the  Mississippi  basin,  and 
about  2.8  percent  of  the  25,000  total  miles  of  navigable  inland 
waterways  of  the  Nation.  Coosaereial  traffic  on  the  Nation's 


inland  waterway  syatea  totaled  about  204  billion  ton  miles  in  1970. 

In  1977  approximately  3.3  million  tons,  exclusive  of  sand  and  gravel 
and  waterway  improvement  materials,  were  moved  on  the  Missouri  River 
although  it  is  expected  to  increase  to  about  five  million  cons  per 
year  over  the  years  with  the  completion  of  the  navigation  project 
and  the  development  of  port  facilities  and  shipping  patterns.  The 
Missouri  River  is  principally  oriented  to  serving  agricultural  and 
related  food  processing  sectors  of  the  river  basin  economy.  In 
terms  of  inbound  traffic,  salt,  molasses  and  fertilizers  account  for 
80  percent;  for  outbound  traffic,  cash  grains  alone  account  for  80 
percent.  Hazardous  materials  moved  on  the  river  include  caustic 
soda,  gasoline  and  anhydrous  ammonia.  To  date,  no  accidents  involv¬ 
ing  barges  carrying  these  materials  have  occurred.  Roughly,  two- 
thirds  of  the  conmerclal  river  traffic  accrues  outside  of  the  Missouri 
on  segments  of  the  overall  Mlsaissippi-Gulf  system.  Of  the  3.1 
million  tons  of  connercial  traffic  moving  on  the  Missouri  River  in 
1976,  about  67  percent  originated  or  terminated  in  the  Sioux  City 
to  Kansas  City  reach.  For  every  10  tons  that  moved  upstream  about 
six  tons  moved  downstream  in  this  reach.  The  average  length  of  haul 
on  the  Missouri  for  commercial  traffic  la  about  460  miles.  The 
character  of  the  Missouri  River  waterway  determines  the  size  of  tows 
and  towboats.  The  average  towboat  size  is  2400  horsepower  with  tows 
of  one  to  eight  barges.  The  towboats  are  generally  Kept  underway 
continually,  picking  up  and  dropping  off  barges  at  fleeting  areas 
(195  commercial  terminals). 

2.04.5.7.  The  Missouri  River  channel  bed  is  a  prime  and  least-cost 
source  of  indigenous  sand  and  gravel  deposits  in  the  river  basin. 

Sand  and  gravel  tonnage  on  the  river  represents  the  single  largest 
commodity,  averaging  about  2,800,000  cons  annually.  Because  the 
average  movement  is  but  1.5  miles,  gravel  represents  only  one  per¬ 
cent  of  the  ton-miles  within  the  Missouri  River  system.  Like  sand 
and  gravel,  waterway  improvement  materials  moving  on  the  waterway 
have  ranged  from  2.4  billion  tons  in  1970  to  0.6  billion  tons  in  1976. 

2.04.6.  Recreational  Use.  Boating,  fishing  and  waterfowl  hunting 
are  recreational  activities  coomonly  undertaken  on  the  river. 

Camping,  picnicking,  sightseeing,  hiking,  fishing,  and  hunting  are 
activities  typically  accommodated  on  the  banks  of  the  river  and 
lands  adjoining  the  river.  Without  a  doubt,  much  more  recreational 
use  occurs  on  lands  not  formally  devoted  and  developed  for  recre¬ 
ation  than  occurs  on  recreation  developed  lands.  The  lack  of  ready 
access  on  the  private  lands  adjoining  the  river  and  the  river  bank 
is  a  very  significant  barrier  to  considerably  more  public  use  than 
is  occurring  today. 

2.04.6.1,  The  use  of  the  river  for  recreation  (boating,  water  skiing, 
boat  fishing)  during  the  summer  is  restricted  by  the  high  river  stages 
which  covers  up  potential  safety  hazards  like  ends  of  dikes  and 
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carries  potentially  hazardous  floating  debris.  River  velocities 
of  3  to  6  fps  are  also  a  deterrent  to  recreation  boating.  The 
present  frequency  of  commercial  river  traffic  does  not  adversely 
affect  recreational  boating;  in  fact,  the  occasional  passage  of 
towboat  and  tow  adds  a  pleasing  "backdrop"  to  the  river  scene. 

However,  tow  wakes  oay  be  hazardous.  Lower  river  stages  In  the 
fall  eauaed  by  release  cutbacks  from  upstream  dams  typically  leaves 
waterfowl  decoy  setups  in  shallow  chutes  and  sloughs  "high  and  dry" 
in  the  river  reach  fron  Sioux  City  to  the  Platte  River,  which  de¬ 
tracts  fron  the  quality  of  waterfowl  hunting  in  that  reach.  On  the 
other  hand,  the  reduced  stages  in  the  lower  river  exposes  sandbars 
used  by  hunters. 

2.04.6.2.  Summer  recreation  fishing  occurs  mostly  around  river 
dikes,  in  the  deep  eddies  at  the  tip  of  the  dikes  and  adjacent 
shallow  waters  downstream  of  the  dike  bordering  the  main  channel, 
and  tributary  mouths.  Fishing  in  the  chutes  is  diminishing,  ex¬ 
cept  for  DeSoto  Bend  where  water  depth  management  is  practiced  by 
the  administering  agency  (FWS)  as  a  part  of  its  migratory  water- 
fowl  refuge  management. 

2.04.6.3.  There  are  21  developed  river  access  areas  provided  by 
the  Corps  of  Engineers  in  cooperation  with  non-Federal  public 
interests.  These  areas  typically  provide  for  boat  access  to  the 
river  and  picnic  facilities;  many  also  offer  camping  facilities. 

The  Corps  has  investigated  the  public  need  for  recreational  de¬ 
velopment  and  currently  recognizes  the  need  for  76  additional  access 
areas.  The  recreation  plan  (one  plan  covers  the  river  from  Sioux 
City,  Iowa  to  Rulo,  Nebraska,  and  another  plan  covers  the  reach 
from  the  river  mouth  to  Rulo,  Nebraska)  is  currently  being  updated. 

Two  large  marinas  exist  in  Sioux  City,  Iowa,  from  which  boaters 
ply  river  reaches  in  the  upper  project  area  and  above  the  project. 

A  number  of  marinas  adjoin  the  river  between  Sioux  City  and  the 
river  mouth  which  berth  pleasure  boats  that  travel  regularly  on 
the  project  reach  of  the  river. 

2.04.6.4.  A  couple  of  sponsored  recreational  events  have  taken 
place  on  the  river  since  1971.  The  Great  Missouri  River  Raft  Race 
is  a  privately  sponsored  event  occurring  in  early  fall.  This  event 
is  a  race  of  two-man  rafts  from  Blair,  Nebraska  to  Omaha,  Nebraska. 

It  usually  attracts  3,000  people  some  of  whom  travel  thousands  of 
miles  to  participate.  Winners  in  several  categories  receive  prizes. 

An  annual  canoe  race  is  sponsored  by  Bellevue,  Nebraska  Chamber  of 
Commerce  and  extends  from  Omaha  to  Bellevue.  This  event  has  attracted 
as  many  as  60  participants  and  has  considerable  local  public  appeal. 

2,04.6.3.  Flood  and  severe  storm  warnings  are  Issued  by  Weather 
Service  Forecast  Offices  throughout  the  reach  of  the  Missouri  River 
from  Sioux  City  to  the  mouth  via  NAWAS,  law  enforcement  network, 
news  media  and  NOAA  Weather  Wire  Service.  This  information  serves 
the  river  recreationist  and  commercial  towboat  operator  as  it  does 
the  residents  of  the  project  area.  Hazards  may  arlae  from  large 
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and  rapid  inflow  from  heavy  rains  over  Che  Missouri  and  the  tribu¬ 
tary  drainage  areas.  Large  Missouri  main  stem  flood  control  reser¬ 
voirs  regulate  flows  in  the  river.  Necessary  increased  releases  to 
evacuate  water  stored  during  floods  could  threaten  meabera  of  the 
public  fishing  in  the  normal  river  channel.  The  rate  of  river  stage 
increase  from  this  source,  however,  is  quite  slow.  Rises  in  river 
stages  can,  however,  flood  parks,  camping  areas  and  other  public  use 
developments  as  it  does  provide  major  threats  to  towns  and  cities 
located  along  the  river.  In  recognition  of  this  problem,  the  National 
Weather  Service  has  established  a  flood  forecasting  and  warning  ser¬ 
vice  for  the  Missouri  River  throughout  the  project  area.  Radar  indi¬ 
cations  of  heavy  rain  supported  by  telemetry  and  observer  reports  of 
rainfall  amounts  and  river  stages  provide  support  for  this  service. 

2.04.7.  Commercial  Fishing.  Fishing  as  an  economic  pursuit  on  the 
Missouri  River  has  decreased  in  regional  importance  since  1906. 

Total  commercial  catches  between  1894  and  1908  were  reported  to  be 
in  excess  of  1,000,000  pounds  per  year,  with  90Z  of  the  catch  made 
up  of  catfish  and  buffalofish.  Between  1908  and  1930  the  total 
coemercial  catch  dropped  to  around  500,000  pounds  per  year  where 
it  has  remained.  The  catch  since  1930  has  been  made  up  principally 
of  carp  (50-80Z) ,  buffalofish  (7-17Z)  and  catfish  (12-20Z).  Since 
the  beginning  of  record  keeping  in  1894,  Missouri  has  lead  in  com¬ 
mercial  fish  production  whers,  on  the  average,  382  of  the  annual 
catch  occurs,  followed  by  Nebraska  (29Z),  Iowa  (19Z)  and  Kansas 
(14Z) .  In  1973,  Missouri  reported  a  coemercial  catch  of  335,000 
pounds  and  Nebraska  108,000  pounds,  both  comparable  with  their 
historic  annual  catches.  The  value  of  the  1973  Missouri  catch  was 
estimated  at  about  $52,000  (only  8Z  of  the  catch  was  catfish,  the 
more  valuable  species)  while  Nebraska’s  1973  catch  was  valued  at 
$62,400  (presumably  composed  of  a  larger  percentage  of  catfish). 

2.05.  Future  Setting  with  the  Project  Operating  with  the  Water  Supply 
Reduced  by  Upstream  Depletions.  Although  24  years  of  multiple  purpose 
operation  of  the  Missouri  River  Main  Stem  Reservoir  System  have  been 
experienced  since  Fort  Randall  was  closed  in  1952  and  placed  in  oper¬ 
ation  in  coordination  with  Fort  Peck,  operations  before  1967  were 
atypical  due  to  construction  limitations  on  storage  and  releases, 
staged  closure  of  the  four  other  dams  on  the  main  stem,  and  the  need 
to  fill  the  large  storage  reservoirs  created  behind  each  dam.  Thus, 
it  was  1967  before  the  reservoir  system  was  first  filled  and  in  normal 
operation.  Since  1967,  runoff  above  the  reservoir  system  has  been  above 
normal  in  8  of  the  10  years  and  near  normal  in  the  other  two  years. 
Therefore,  the  24-year  period  of  actual  operation  of  the  main  stem 
reservoir  system  does  not  adequately  portray  what  might  be  considered 
to  be  the  normal  operation  of  this  system  in  the  future.  Such  oper¬ 
ations  can  be  sore  realistically  demonstrated  by  consideration  of  hypo¬ 
thetical  reservoir  regulation  studies  under  current  and  expected  future 
water  use  conditions,  with  the  reservoir  system  assumed  to  be  in  oper¬ 
ation  for  the  entire  period  of  available  hydrologic  record,  beginning 
in  1898. 
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2.05.1.  Many  such  long-term  reservoir  regulation  studies  have  been 
conducted  during  the  past  30-40  years  to  determine  how  the  system, 
and  each  reservoir  in  the  system,  could  be  regulated  on  a  month-by- 
month  basis  to  best  serve  the  multiple  purposes  for  which  they  were 
authorized.  One  recent  reservoir  regulation  study,  which  was  con¬ 
ducted  and  published  as  Series  1-74  in  connection  with  an  investi¬ 
gation  of  industrial  water  marketing  from  the  main  stem  reservoirs. 
Involved  consideration  of  the  month-by-oonth  operation  of  the  main 
stem  reservoir  system  for  the  1898-1972  period  under  14  different 
assumptions  as  to  present  and  potential  upstream  use  of  water  for 
all  purposes.  Streamflow  depletions  in  these  studies  for  the  area 
above  Sioux  City  ranged  from  about  3  million  acre-feet  to  about  13 
million  acre-feet  above  the  1949  level  of  water  use. 

2.05.1.1.  These  studies  demonstrated  that  as  beneficial  consumptive 
uses  of  water  Increase  in  the  Missouri  Basin,  the  services  which 
can  be  provided  for  other  purposes  will  gradually  reduce.  The  rate 
at  which  this  reduction  in  service  will  take  place  is  quite  specu¬ 
lative,  since  it  is  based  on  estimates  of  future  upstream  water  use 
which  are  uncertain  at  best.  The  referenced  study  considered  three 
different  levels  of  water  use  for  Industrial  purposes  (primarily 
coal  development)  by  the  year  2020,  700,000  acre-feet,  1,400,000 
acre-feet  and  3,000,000  acre-feet.  More  comprehensive  studies  of 
potential  coal  development  which  were  conducted  subsequently  in 
connection  with  the  Northern  Great  Plains  Resources  Program  study 
Indicate  that  streamflow  depletions  due  to  coal  development  will 
probably  be  less  than  700,000  acre-feet. 

2.05.1.2.  The  effect  of  streamflow  depletions  for  all  purposes 
(including  700,000  acre-feet  for  coal  development)  on  service  to 
navigation  is  summarized  in  the  following  table: 

Navigation  Season  No.  of  Years  with  Navigation  Season  Lengths  Shown 


Length  in  Months  for  Indicated  Level  of  Water  Resource  Development 


8 

1970 

66 

1980 

62 

2000 

52 

2020 

51 

7-8 

1) 

4) 

4 

0 

6-7 

4)* 

0)* 

7 

6 

5-6 

4) 

5) 

3) 

6 

4-5 

0 

4) 

7)* 

9>* 

Zero 

0 

0 

2) 

3) 

Total  No.  of  Tears 

75 

75 

75 

75 

Total  depletions 
in  Million  Acre- 
Feet  Above  1949 

Level  2.8  3.9  5.9  6.9 
*  During  assumed  recurrence  '  drought  of  1930' s. 
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An  analyst*  of  the  total  months  of  service  which  can  be  provided  to 
navigation,  compared  to  full,  eight-month  seasons  in  each  of  the  75 
years,  indicates  that  navigation  would  be  served  in  95Z  of  the  months 
under  1980  water-use  conditions,  reducing  to  86Z  in  2020.  The 
average  streamflow  targets  for  navigation,  as  determined  for  the 
Missouri  River  at  Sioux  City,  would  gradually  reduce  from  the  present 
level  of  30,000  efs  to  29,000  cubic  feet  per  second  under  1980  con¬ 
ditions  and  to  27,000  efs  in  the  year  2020.  Under  these  projected 
depleted  conditions,  navigation  would  remain  viable  on  the  Missouri 
River  beyond  the  year  2020. 

2.05.1.3.  Long-term  reservoir  regulation  studies  have  also  been 
made  to  determine  the  maximum  level  of  streamflow  depletions  above 
Sioux  City  that  can  be  met,  while  still  maintaining  sufficient  re¬ 
leases  from  the  main  stem  reservoirs  to  meet  dovnstream  water  supply 
and  water  quality  control  requirements.  These  studies  indicate  that 
the  maximum  depletions  that  could  be  tolerated  would  be  about  13 
million  acre-feet  annually.  This  is  greatly  in  excess  of  the  6.9 
million  acre-feet  listed  in  the  above  cable  for  2020  water  use  con¬ 
ditions  and  represents  a  distant  future  potential  that  does  not  bear 
on  projections  through  the  next  half  century. 

2.06.  Future  Setting  Without  the  Project.  There  ia  a  wide  range  of 
possible  scenarios  for  the  future  environmental  setting  of  the  project 
reach  of  the  Missouri  River  should  the  Federal  Government  cease  mainte¬ 
nance  of  the  project  structures  and  not  complete  the  remaining  con¬ 
struction.  Individuals,  Industry,  local  or  state  governments  separately 
or  in  combination  could  replace  the  Corps  in  maintaining  the  river  at 
its  present  condition.  Or,  at  the  other  extreme,  there  could  be  no 
maintenance  at  all,  except  for  certain  critical  spots.  Probably 
some  effort  between  these  two  extremes  would  actually  occur.  Follow¬ 
ing  is  a  possible  environmental  setting  of  the  river  area  should  the 
no-action  extreme  prevail.  The  water  current,  ice,  freeze-thaw  action, 
flood  overflow  and  sedimentation  continually  act  destructively  on  the 
present  channel  structures.  Without  maintenance  of  existing  structures 
and  the  completion  of  remaining  structures,  the  present  channel  con¬ 
figuration  would  gradually  deteriorate.  The  present  river  alignment 
would  probably  be  breached  where  navigation  and  bank  erosion  structures 
had  been  weakened  by  one  or  more  of  the  destructive  actions  identified 
above.  In  the  course  of  time  these  actions  would  occur  at  numerous 
points  along  the  river  reach.  Navigation,  as  practiced  today,  would 
diminish  due  at  first  to  development  of  one  or  a  few  shallow  reaches 
in  the  river,  later  to  be  terminated  because  of  numerous  and  extensive 
shallow  river  reaches.  The  Intensive  land  practices  which  exist  ad¬ 
jacent  to  points  that  would  become  active  bank  erosion  sites  would 
be  abandoned.  Active  bank  erosion  would  occur  at  such  locations.  As 
bank  erosion  becomes  at  least  temporarily  arrested,  annual  at  first, 
followed  by  perennial,  riverine  plant  communities  would  develop. 

Without  bank  stabilization  in  the  present  agricultural  areas,  exist¬ 
ing  levees  would  eventually  have  to  be  relocated  landward  or  abandoned, 
reducing  the  acreage  under  agricultural  production.  In  high  valued 
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or  critical  areas  near  cities  or  at  power  plants  and  bridges,  either 
the  Federal  Government  or  local  governmental  entities  or  private 
individuals  would  probably  continue  to  expend  funds  to  maintain  the 
present  bankline  and  levee  alignment.  These  actions  could  be 
thwarted  by  the  independent  actions  of  others  upstream  in  efforts 
to  maintain  their  particular  critical  areas.  If  left  to  deteriorate, 
the  river  channel  would  probably  increase  in  the  diversity  of  aquatic 
habitat.  It  is  believed  that  the  economic  values  of  the  adjoining 
lands  and  the  navigational  attributes  would  diminish  while  the  fish 
and  wildlife  values  of  the  river  (particularly)  and  adjoining  lands 
would  increase. 

2.06.1.  Long-term  reservoir  regulation  studies  have  been  conducted 
during  the  past  30-40  years  to  determine  how  the  system,  and  each 
reservoir  in  the  system,  could  be  regulated  on  a  month-by-month 
basis  to  best  serve  the  multiple  purposes  for  which  they  were  author¬ 
ized.  One  recent  study  involved  consideration  of  the  changes  that 
could  be  made  in  system  releases  and  in  services  to  other  functions 
if  service  to  navigation  were  foregone.  In  most  years  changes  would 
be  minor.  When  storage  reserves  are  essentially  filled,  and  the 
annual  water  supply  is  normal  or  greater  than  normal,  regulation  or 
the  reservoir  system  would  not  differ  significantly  whether  navi¬ 
gation  is  being  served  or  not.  Under  such  water  supply  and  storage 
conditions  the  necessity  for  storing  flood  Inflows  and  evacuation 
of  the  resulting  accumulated  storage  prior  to  the  succeeding  flood 
season,  together  with  the  constraints  on  winter  releases  imposed  by 
river  ice  conditions,  would  result  in  quite  similar  storage  and  re¬ 
lease  patterns,  irrespective  of  service  to  navigation. 

2.06.2.  The  greatest  effect  upon  system  releases  due  to  eliminating 
navigation  as  a  project  purpose  would  occur  during  years  of  less 
than  normal  water  supply.  Under  these  conditions,  the  reduction  of 
winter  releases  from  the  system  to  conserve  the  wster  supply  for 
navigation  would  no  longer  be  necessary  and  higher  winter  releases 
would  be  balanced  by  lower  releases  during  the  summer.  Essentially, 
a  more  constant  system  release  rate  through  the  year  would  be 
scheduled,  with  the  minimum  winter  release  level  from  the  system 
raised  from  about  6,000  cfs  to  about  15,000  cfs.  Under  current  con¬ 
ditions  of  water  use,  system  releases  of  less  than  15,000  cfs  would 
result  about  12Z  of  the  time  with  navigation  being  served,  compared 
to  0Z  without  navigation  as  a  project  purpose. 

2.06,3.  The  effects  of  foregoing  service  to  navigation  would  be 
minimal  on  the  Missouri  River  main  stem  dam  system  as  far  as  service 
to  its  other  function  is  concerned.  Flood  control  and  Irrigation 
would  be  fully  served  in  either  case.  Power  generation  would  be 
essentially  the  same  and  average  power  peaking  capability  would  be 
increased  only  about  IX.  Sufficient  releases  would  be  maintained 
for  water  quality  control  and  for  M&I  water  supply,  irrespective 
of  service  to  navigation.  However,  the  higher  minimum  release  level 
(15,000  cfs  vs  6,000  cfs)  would  permit  more  flowthrough  cooling  water 
for  new  power  plants  to  be  located  along  the  river. 
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SECTION  III 


RELATIONSHIP  OF  THE  REMAINING  CONSTRUCTION  FOR 
BANK  STABILIZATION  AND  NAVIGATION  AND  ITS  ON¬ 
GOING  MAINTENANCE  TO  LAND  USE  PLANS 


3.01.  Current  land  use  plans  that  exist  in  the  project  area  are 
associated  with  the  urban  centers  bordering  the  river.  Most  of 
the  metropolitan  areas  and  several  counties  have  planning  agencies. 

The  consummated  zoning  ordinances  and  land  use  plans  as  well  as 
those  being  formulated  were  and  are  being  developed  in  the  presence 
of.  and  with  full  knowledge  of,  navigational  activity  and  needs  of 
the  Missouri  River.  The  ordinances  and  plans  recognize  bank  stabi¬ 
lization  as  well. 

3.02.  There  are  no  known  conflicts  between  the  remaining  construction 
of  project  structures  or  maintenance  of  the  navigation  waterway  and 
bank  stabilization  structures  and  existing  or  proposed  Federal,  State 
or  local  land  use  plans,  policies  and  controls. 

3.03.  A  Bureau  of  Outdoor  Recreation  report  dated  June,  1975, 
recommended  national  designation  of  the  3,700-mile  route  traveled 
by  the  Lewis  and  Clark  expedition  in  1804-1806  as  the  Levis  and 
Clark  National  Historic  Trail.  The  completion  of  initial  construc¬ 
tion  of  the  bank  stabilization  and  navigation  project  or  its  con¬ 
tinued  operation  and  maintenance  would  not  adversely  affect  national 
designation  of  the  river  between  Sioux  City  and  Che  mouth.  In  fact, 
development  of  river  access  (recreation)  sites  will  complement  the 
Lewis  and  Clark  National  Historic  Trail  designation  and  public  use 
thereof. 

3.04.  The  Missouri  River  Basin  Commission  has  undertaken  a  flood 
plain  management  study  of  Che  river  between  Gavins  Point  apd  the 
mouth.  The  study  has  two  phases:  (a)  development  of  a  technical 
information  base  by  the  Corps;  i.e. ,  the  hydraulics  and  hydrology 
of  today's  river,  and  (b)  Che  affected  States,  through  MRBC,  will 
develop  a  floodplain  management  program  including  the  implementation 
of  a  uniform  or  compatible  floodplain  regulation  and  legislation. 
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SECTION  IV 


THE  ENVIRONMENTAL  IMPACTS  OF  THE 
REMAINING  CONSTRUCTION  AND 
MAINTENANCE  OF  THE  BANK  STABILIZATION 
AND  NAVIGATION  PROJECT 


4.01.  lap acts.  A  number  of  letters  of  comment  on  the  draft  impact 
statement  expressed  criticism  with  the  relationship  established  be¬ 
tween  "impact"  and  "effect"  as  used  in  the  draft  statement.  In 
this  final  statement  impacts,  effects  and  consequences  of  actions 
are  used  synonomously. 

Action  #  1  -  Placement  and  replacement  of  rock  on  new  and 
existing  bank  stabilization  and  channel  maintenance  structures. 

Action  i  2  -  Removal  of  riverbed  material  at  specific 
locations . 

Action  #  3  -  Disposal  of  dredged  material. 

Action  #  4  -  Operation  of  desired  channel  dimensions  for  use 
by  commercial  navigation  interests. 

Action  t  5  -  Placement  of  public  recreation  access  facilities 
along  the  Missouri  River  between  Sioux  City,  Iowa,  and  the  river 
mouth. 

4.02.  Major  Corps  of  Engineers  and  Commercial  Barge  Actions.  Im¬ 
pacts,  effects  and  consequences  are  identified  and  described  under 
the  appropriate  Corps  pi  commercial  barge  action.  Only  significant 
Impacts  and  effects  are  detailed.  These  can  be  the  direct  conse¬ 
quence  of  the  action  or  an  indirect  or  secondary  consequence  of  the 
action.  (As  an  example,  any  land  use  change  that  results  from  bank 
stabilization  would  be  a  secondary  or  indirect  consequence  of  bank 
stabilization) . 

4.02.1.  Action  #  1.  Dikes  and  revetments  are  repaired  in  response 
to  inspection  —  noted  deteriorated  conditions  and  failures.  New 
revetments  and  dikes  are  constructed  to  obtain  authorized,  designed 
channel  dimensions  where  such  dimensions  have  not  been  achieved 
and  where  such  construction  will  minimize  the  probability  of  future 
dredging  needs, 

4,02.1.1.  One  direct  effect  of  structure  maintenance  is  to  assure 
against  river  bank  erosion.  The  beneficial,  indirect  effects  of 
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preventing  bank  erosion  include  maintenance  of  the  "highest  and 
best"  economic  use  and  recognized  social  well-being  on  the  adjoin¬ 
ing  land  which  on  this  project  is  typically  used  for  intensive  farm¬ 
ing,  but  in  specific  areas  includes  industrial  and  commercial  de¬ 
velopment,  water  intakes,  bridges,  highways  and  other  such  uses. 

A  beneficial  aspect  of  this  effect  is  for  local  government  to  tax 
according  to  the  land  use,  thus  gaining  revenue.  Prevention  of 
bank  erosion  also  Indirectly  protects  levees  from  being  undercut 
or  eroded  and  consequently  lands  from  being  flooded  that  are  pro¬ 
vided  levee  protection.  An  adverse  effect  which  is  cumulatively 
significant  is  not  letting  the  river  create  additional  area  of 
potentially  diverse  water  habitat  for  use  by  aquatic  life  (This 
would  occur  only  if  another  entity  would  not  continue  with  mainte¬ 
nance  of  the  rock  structures;  see  paragraph  2.06.).  Low,  marshy 
shorelands  that  would  be  invaded  by  volunteer  riverine  vegetation 
would  also  be  created  in  association  with  the  additional  water  area. 
This  cover  would  be  a  more  valuable  habitat  for  wildlife  than  the 
present  cropland  within  the  project  area. 

4.02.1.2.  The  effect  of  construction  of  new  structures,  in  addition 
to  work  associated  with  the  repair  of  the  existing  structures,  is 
the  alteration  of  the  channel  configuration  (generally  scouring  of 
river  bed)  to  better  accommodate  commercial  waterway  traffic.  The 
alteration  of  the  main  channel  bed  is  not  considered  biologically 
significant,  as  the  bed  is  typically  in  motion  and  houses  only  an 
impoverished  benthic  community. 

4.02.1.2.1.  To  the  extent  that  a  small  amount  of  new  construction 
will  be  designed  to  reduce  the  river  width  in  certain  locations  to 
achieve  the  designated  navigation  channel  dimensions,  a  slight 
local  increase  in  river  velocity  would  be  anticipated.  Because  the 
project  is  essentially  complete  and  only  a  small  amount  of  the  remain¬ 
ing  construction  will  be  for  this  purpose  at  specific  points  on  the 
river,  it  is  predicted  that  the  present  overall  river  velocity  will 
not  be  increased.  The  river  velocity  immediately  adjacent  to  the 
new  structures,  specifically  their  riverward  ends,  will,  however, 
increase. 

4.02.1.3.  A  direct  effect  of  the  maintenance  of  structures  at 
their  design  dimensions  is  the  continuance  of  accreted  lands  that 
were  caused  by  the  dikes.  Indirect,  beneficial  effects  of  mainte¬ 
nance  of  dikes,  particularly  older  dikes  which  have  accreted  lands 
that  ere  now  in  agricultural  production,  are  the  continuance  of  farm¬ 
ing  and  associated  economic  benefits.  An  indirect,  adverse  effect 
of  this  condition  is  not  allowing  the  river  to  remove  a  portion  of 
the  already  accreted  lands,  and  thus  restore  some  lost  water  area 
which  would  probably  be  shallow  and  slow  moving  and  thereby  bene¬ 
ficial  to  aquatic  life  and  resting  waterfowl  and  shore  birds. 

Another  indirect,  adverse  effect  is  the  continuance  of  the  deposi¬ 
tion  process  on  some  of  the  lower,  older  accretions,  until  the 
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accreted  land  reaches  the  general  height  of  adjacent  terrestrial 
lands.  This  land  would  then  become  available  to  riparian  land- 
owners  for  conversion  to  land  uses  which  would  benefit  their 
personal  purposes  at  the  expense  of  established  riverine  vege¬ 
tation  habitat  which  is  most  valuable  to  wildlife  along  the  river, 

4.02.1.4,  Existing  dikes  and  new  dikes  whose  design  would  not  be 
modified  could  cause  some  accretion  of  sediment  which  might  further 
reduce  the  amount  of  water  surface  in  the  river.  It  is  anticipated, 
however,  that  this  further  reduction  will  be  quite  insignificant 
compared  to  the  reduction  that  has  taken  place  as  a  result  of  the 
past  action,  and  to  the  existing  river  surface.  In  fact,  the  present 
riverine  habitat  and  floodway  restoration  program  could  result  ulti¬ 
mately  in  a  net  Increase  in  the  present  amount  of  surface  water  in 
the  river.  The  effect  of  the  new  dikes  on  the  sandy  river  bed  will 
be  to  cause  a  rearrangement  of  bed  material.  Sand  from  the  scour 
holes  formed  by  concentration  of  flow  around  the  rlverward  ends  of 
the  dikes  will  deposit  to  form  underwater  bars  in  other  portions 
of  the  river  bed.  These  effects  will  be  local  within  short  reaches 
and  there  will  be  no  significant  increase  in  sediment  concentrations 
in  the  river  downstream.  Dew  sills  will  effect  little  change  in 
the  river  regimen.  Their  function  is  to  stabilize  the  cross  sectional 
shape  of  the  river  bed  by  maintaining  the  deeper  portion  of  the  chan¬ 
nel  in  the  locations  desired  for  navigation.  Short  reaches  controlled 
by  sills  will  not  change  appreciably  in  average  channel  depth,  al¬ 
though  the  cross  sectional  profile  will  be  less  variable  from  time 
to  time  then  for  the  condition  without  the  sills. 

4.02. I.S.  Utilization  of  quarry  rock  material  for  revetment  and 
dike  construction  and  repair,  and  the  labor  force  and  their  equip¬ 
ment  for  the  placement  of  rock  is  a  direct  effect  which  is  bene¬ 
ficial  or  adverse,  depending  upon  personal  points  of  view.  It  is 
definitely  beneficial  in  order  to  achieve  the  authorized  purpose  of 
the  project.  A  potential  indirect  effect  involving  quarry  operations 
is  the  possible  destruction  of  archaeological  resources  in  the  quarry. 
Placement  of  quarry  rock  on  deteriorated  dikes  and  revetments  ad¬ 
versely  affects  the  established  aufwueh  communities  on  the  old  rock 
and  reduces  at  least  temporarily  the  acceptability  of  the  structure 
as  fish  cover. 

4.02*1.6.  An  insignificant,  adverse  effect  of  maintenance  of 
project  structures  is  the  structured1  contribution  to  supporting 
river  stages  higher  than  preprojeet  river  stages.  (Riverbed  degra¬ 
dation  has  essentially  nullified  this  above  Blair,  Nebraska.)  The 
structures  have  raised  river  stages  for  discharges  that  are  within 
the  channel  banks  and  have  a  diminishing  effect  for  higher  overbank 
discharges.  For  the  larger  flood  discharges,  the  major  factors 
contributing  to  raised  flood  heights  are  man-made  encroachments  into 
the  river  flood  plain  —  roadway  fills,  levees,  bridge  approaches,  etc. 
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Natural  levee  formation a  also  contribute  to  higher  flood  stages, 
as  can  river  water  temperature  and  the  sediment  load  of  the  river 
at  flood  time.  Secondarily,  higher  stages  reduce  the  effective 
level  of  protection  provided  by  existing  Missouri  River  levee 
systems  and  private  levees.  High  stages  compound  interior  drain¬ 
age  and  ground  water  problems  in  some  reaches  of  the  river.  The 
channel  stabilization  structures  already  constructed  have  been  a 
direct  cause  of  rises  in  stage,  but  this  construction  action  has 
been  completed  and  is  not  within  the  scope  of  the  present  Environ¬ 
mental  Impact  Statement.  The  remaining  construction  and  on-going 
maintenance  actions  are  not  expected  to  further  increase  this  stage 
effect*  In  fact,  some  reduction  of  stages  due  to  the  on-going 
actions  Is  possible  due  to  the  lower  levels  to  which  structures  are 
now  being  constructed  and  maintained. 

4.02.1.7.  The  aesthetic  effect  of  eroding  banks,  mid-channel  islands 
side  channel  chutes  and  sloughs,  and  sand  bars  versus  rocklined  banks 
and  jutting  dikes  into  a  single  channel  river  is  beneficial  or  ad¬ 
verse,  depending  upon  one's  point  of  view.  Therefore,  the  mainte¬ 
nance  of  the  structures  and  channel  configuration  has  both  benefi¬ 
cial  and  adverse  effects  which  are  insignificant  to  the  existing 
aesthetic  setting. 

4.02.1.8.  Removal  of  snags  from  the  river  is  another  maintenance 
action  associated  primarily  with  dikes,  but  occasionally  the  main 
channel  as  well.  Snags  are  usually  deposited  as  a  consequence  of 
winter  ice  Jams  and  flow  reduction.  Most  of  the  snags  come  from 
tributary  inflows  and  a  lesser  amount  from  main  channel  erosion. 

Snags  usually  add  to  the  diversity  of  fish  habitat  of  the  river  and 
In  some  instances  individual  snags  may  be  an  important  contribution. 
Because,  overall,  snag  removal  is  not  extensive  year-to-year,  with 
some  years  seeing  little  if  any  removal  from  the  entire  length  of 
the  project,  its  effect  on  the  river  fish  is  considered  to  be  minimal 

4.02.2.  Action  #  2.  Specific  areas  vhere  navigable  depths  are  de¬ 
ficient  are  identified  by  electronic  soundings  from  inspection  boats 
and  reports  from  cooaaercial  towboat  operators,  later  verified  by 
Corps'  personnel. 

4.02.2.1.  The  beneficial,  direct  effect  of  dredging  is  to  remove 
riverbed  material  from  locations  within  the  main  channel  which 
would  otherwise  diminish  the  amount  of  commercial  traffic  past  the 
location  or  increase  the  time  (for  both  maneuvering  and  breaking 
and  making  up  barge  tows)  to  navigate  around  or  through  the  ob¬ 
structions.  In  recent  years  (since  1965)  all  requirements  for 
dredging  have  been  below  St.  Joseph,  Missouri. 

4.02.2.2.  The  direct  adverse  effects  of  dredging  are  on  water 
quality,  benthic  communities,  and  fish.  Because  the  material 
dredged  is  recently  deposited  sediment  (mostly  sand),  "trapped" 
pollutant,  chemical  substances  are  not  present  in  unacceptable 
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amounts  in  the  dredged  material.  Therefore,  increased  chemical  sub¬ 
stances  into  the  river  water  during  dredging  operations  do  not 
significantly  reduce  the  existing  quality  of  the  river  water. 

During  Corps  of  Engineers  channel  maintenance  dredging  operations 
in  August  1974,  the  Environmental  Protection  Agency  sampled  dredge 
pipe  effluent  at  two  river  locations,  mile  279.3  and  mile  365.0. 
Laboratory  analysis  for  heavy  metals,  nutrients,  and  pesticides 
indlcsted  all  these  potential  contaminants  to  be  within  the  water 
quality  standards.  In  addition,  the  Corps  samples  suspended  solid 
concentrstions  in  the  river  at  various  distances  from  the  dredging 
operation  and  found  no  significant  Increase  in  concentration  after 
one-fourth  mile  downstream.  The  main  channel  bottom  does  not  con¬ 
tain  an  abundance  of  benthos;  therefore,  dredging  causes  no  signi¬ 
ficant  effects  on  the  river's  benthic  community.  Fish  are  not  be¬ 
lieved  to  use  the  main  river  channel  to  any  large  extent  except  for 
migration  upstream  and  downstream.  The  dredging  conducted  by  the 
Corps  of  Engineers  since  1965  has  been  at  the  approximate  magnitude 
as  the  dredging  concurrently  done  by  the  sand  and  gravel  industry 
(average  about  three  million  tons  per  year).  In  summary,  the  direct, 
adverse  effects  of  dredging  are  considered  to  be  insignificant. 

4.02.3.  Action  t  3.  Disposal  sites  for  dredged  matecial  are  deter¬ 
mined  on  the  basis  of  economic  and  engineering  efficiency  and  environ¬ 
mental  impact.  The  following  effects  ere  general  to  the  lower 
Missouri  River,  but  not  site  specific.  All  specific,  acceptable 
disposal  areas  to  be  found  in  the  lower  river  reach  have  not  been 
identified,  nor  have  specific  areas  been  identified  which  are  not 
available  for  dredged  material  disposal  (a  part  of  EPA  guidelines 
published  in  Federal  Register  V  40,  No.  173,  5  September  1975, 
assigns  this  task  as  a  joint  effort  between  EPA  and  the  Corps  of 
Engineers;  a  team  of  people  representing  EPA,  FWS  and  Corps  are 
working  on  this  effort).  Rather,  at  present,  environmental  assess¬ 
ments  are  made  of  the  specific  proposed  disposal  actions  and  public 
notices  issued  on  representative  disposal  sites  (see  also  paragraph 
1.10.5.). 


4.02.3.1.  The  direct,  beneficial  effect  of  depositing  dredged  ma¬ 
terial  within  the  navigation  servitude  limits  of  the  Missouri  River 
1s  that  acquisition  of  lands  from  the  private  sector  is  not  required. 
This  practice  is  the  most  economical  practice  and  does  not  alter 
existing  land  use  of  adjoining  lands  that  might  be  used  for  disposal. 
Disposal  of  dredge  materials  has  been  in  open  water  areas  between 
channel  structures,  end  recently  (1974)  in  the  main  channel.  The 
main  channel  will  be  the  disposal  location  for  future  dredging 
efforts  unless  the  study  team  identified  in  paragraph  4.02.3  would 
find  more  environmentally  acceptable  and  economically  feasible 
disposal  locations. 

4.02.3.2.  The  direct,  adverse  effects  of  depositing  dredged  material 
in  the  river  channel  are  expected  to  be  insignificant.  Potentially 
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dredged  material  could  contain  heavy  metals  which  would  be  harmful  to 
the  biological  populations  in  the  immediate  area  and,  depending  upon 
the  heavy  metals  and  their  concentration,  could  degrade  the  river 
water  quality.  (This  has  not  happened  and  is  not  expected  to  occur.) 

Increased  turbidity  which  accompanies  the  disposal  of  material 
can  restrict  solar  radiation  penetration  into  the  river  water 
column,  restricting  the  metabolism  of  algae.  This  adverse  effect 
is  temporary,  lasting  only  as  long  as  site  specific  dredging  occurs. 
In  1974  site  specific  dredging  required  an  average  of  five  days. 

The  effect  is  not  considered  significant. 

4.02.4.  Action  if  4.  The  present  commercial  use  of  the  Missouri 
River  waterway  requires  Corps  of  Engineers  work  efforts  identified 
in  Actions  1,  2,  and  3.  All  effects  are  Induced  by  Corps  of 
Engineers'  actions. 

4.02.4.1.  A  significant  beneficial  indirect  effect  of  this  work  is 
the  movement  of  coosBerclal  traffic  on  the  river.  Economic  benefits 
accrue  to  barge  lines  themselves,  to  shippers  of  commodities  be¬ 
cause  of  decreased  and  competitive  shipping  rates,  and  to  local  com¬ 
munities  because  of  the  earnings  of  those  employed  in  the  river 
transportation  and  terminal  business  and  tax  revenue  collected  on 
terminal  facility  investments.  Navigation  is  an  alternate  form  of 
transportation  potentially  useful  in  times  of  national  emergency 
when  other  forms  of  transportation  might  be  disrupted.  In  this  day 
of  energy  shortages,  barge  and  towboat  transportation  is  a  highly 
energy-efficient  way  of  moving  commodities  when  compared  to  other 
modes  of  transportation  (rail,  trucks,  pipelines,  or  airlines), 
except  pipelines  when  disregarding  the  length  of  the  haul. 

4.02,4.2.  Adverse  effects  of  towboats  and  tow  wakes  and  propeller 
wash  on  river  banks  and  structures,  Including  associated  biological 
communities,  or  recreational  boats  tied  to  the  bank  or  operating 
on  the  river  are  not  considered  significant  at  the  present  level  of 
commercial  traffic  nor  will  it  become  significant  with  the  comple¬ 
tion  of  the  project.  Loose  tows  which  break  away  from  tows  or  moor¬ 
ings  can  damage  other  tows,  recreational  boats,  bridge  piers,  etc. 
Spills  could  result  should  loaded  barges  break  up  causing  leaks  or 
sinkings.  Spilled  material  could  degrade  the  river  water  quality, 
at  least  temporarily,  and  consequently  be  harmful  to  uses  of  the 
river  water  by  wildlife  and  to  man's  consumptive  uses.  Experience 
demonstrates  that  although  adrift  tows  are  somewhat  more  frequent 
in  abnormally  high  river  flows,  stated  adverse  effects  are  rare 
occurrences. 

4.02.5.  Action  t  5.  Recreational  site  development  occurs  after  a 
non-Federal  public  sponsor  has  acquired  fee  interest  in  the  land. 

The  Corps  of  Engineers  usually  does  the  engineering  and  design,  and 
administers  construction  contracts.  Sponsors  can  and  at  times  do 
Che  design  and  construction. 


IV-6 


4.02.5.1.  The  effect*  of  altering  existing  land  use  and  concen¬ 
trated  public  activity  on  the  developed  land  are  not  considered 
significant.  The  addition  of  noise,  chemicals  and  particulates 
to  the  atmosphere  by  construction  equipment  would  be  insignificant 
Archaeological  or  historical  resources  which  could  be  adversely 
affected  by  recreational  development  are  guarded  by  conditions  of 
P.L.  93-291. 


4.02.6.  Summary  of  Significant  Effects.  Continued  maintenance  of 
structures  protects  against  bank  erosion,  thus  maintaining  the 
highest  and  best  economic  use  of  the  adjoining  lands  which  pro¬ 
vides  the  base  for  local  tax  revenue  (beneficial). 


4.02.6.1.  Bank  protection  indirectly  protects  the  numerous  levees 
which  provide  a  significant  measure  of  flood  protection  from 
Missouri  River  flood  waters  (beneficial) . 


4.02.6.2.  Maintenance  of  dikes  and  revetments  protects  already 
accreted  lands  from  eroding  to  protect  the  riparian  owner's  use 
and  occupancy  of  said  lands  which  are  a  base  for  local  tax  revenue 
(beneficial) . 

4.02.6.3.  Dikes,  revetments  and  sills  alter  and  maintain  channel 
configuration  to  accommodate  commercial  waterway  use  (beneficial). 

4.02.6.4.  Dredging  assists  in  the  maintenance  of  the  channel  con¬ 
figuration  to  accommodate  commercial  waterway  use  (beneficial). 

4.02.6.5.  Disposal  of  dredged  material  is  within  the  river  in 
areas  of  little  or  no  agricultural  economic  value  and  not  on  ad¬ 
joining  lands  of  high  agricultural  economic  value  which  would 
otherwise  serve  as  disposal  sites  (beneficial). 

4.02.6.6.  The  maintenance  of  structures  protecting  against  bank 
erosion  prevents  the  river  from  forming  additional,  potentially 
shallow,  aquatic  habitat  and  surface  water  area  (also  serves  as 
floodway  storage) ,  and  exposing  more  mud/water  interface  (adverse) 

4.02.6.7.  Structure  maintenance  contributes  to  retention  of  river 
flood  stages  as  they  exist  today.  To  this  extent  it  can  be  viewed 
as  an  adversa  effect. 


4.02.6.8.  The  structures  protecting  against  bank  erosion  reduce 
the  opportunity  for  development  of  volunteer  riverine  vegetation 
that  is  valuable  wildlife  habitat  in  the  Missouri  River  flood 
plain  (adverse) . 

4.02.6.9.  Dikes  and  their  maintenance  prevent  the  river  from 
forming  more,  potentially  shallow,  water  area  that  is  valuable 
aquatic  habitat  (adverse). 
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4.02.6.10.  Continuing  accretion  behind  structures  inhibits  develop¬ 
ment  of  a  stable  riverine  vegetation  cosmunity.  Ultimately  some  of 
the  accreted  land  will  reach  an  elevation  that  will  permit  conver¬ 
sion  to  cropland.  Stable  riverine  vegetation  is  more  valuable  vild- 
life  habitat  than  cropland  or  riverine  vegetation  continually  being 
covered  by  accretion  (adverse) • 

4.02.6.11.  Use  of  new  quarry  roclc  to  repair  existing  dikes  and 
revetments  destroys  certain  biological  eotmauaities  situated  on  old 
rocks,  and  temporarily  diminishes  the  rock  structures'  value  as 
fish  cover  (adverse) . 

4.02.7.  Efforts  to  Lessen  Significant  Environmental  Effects.  Both 
the  Kansas  City  and  Omaha  District  offices  of  the  Corps  of  Engineers 
initiated,  in  1975,  construction  of  notches  in  a  number  of  existing 
dikes  chat  will  permit  an  amount  of  water  to  flow  behind  the  dikes. 
The  primary  purpose  of  these  "environmental  notches"  Is  to  supply 
flow  to  existing  water  areas  behind  dikes  and  to  erode  at  least  a 
part  of  the  fill  that  had  accreted  within  the  dike  fields,  thus 
maintaining  the  existing  and  perhaps  forming  additional  water  sur¬ 
face  areas.  The  chute  of  water  which  separates  the  river  bank  from 
the  accreted  dike  fill  would  also  serve  to  buffer  volunteer  riverine 
vegetation  from  encroachment  by  agriculture  or  other  economic  de¬ 
velopment.  A  group  of  personnel  representing  Iowa,  Kansas,  Nebraska, 
and  Missouri  fish  and  game  agencies,  the  Fish  and  Wildlife  Service, 
and  the  Corps  of  Engineers  was  established  in  January  1976.  Their 
task  is  to  monitor  the  effects  of  the  openings  to  determine  the 
worth  of  the  openings  to  fish  and  wildlife  and  ascertain  any  adverse 
effects  on  ocher  values  such  as  erosion  of  "high  bank"  land.  Ad¬ 
ditional  requirements  for  openings  will  be  determined  from  the 
information  the  monitor  group  collects.  The  purpose  of  the  openings 
is  to  reduce  the  adverse  effects  of  reduced  water  surface  area  and 
to  increase  the  diversity  of  aquatic  habitat  in  the  Missouri  River. 

4.02.7.1.  Under  the  authority  of  the  Fish  and  Wildlife  Coordination 
Act  of  1958,  th*  Corps  of  Engineers  have  initiated  an  Investigation 
of  the  fish  and  wildlife  Impact  that  has  accrued  since  1945  due  to 
the  construction  of  the  bank  stabilization  and  navigation  project. 

It  is  Che  charge  of  the  study  to  identify  all  reasonable  efforts 
to  compensate  for  losses  chat  are  identified.  The  Fish  and  Wild¬ 
life  Service,  in  cooperation  with  the  adjoining  states'  fish  and 
wildlife  agencies,  is  making  a  similar  investigation  and  will 
furnish  the  Corps  of  Engineers  a  report  of  its  investigation  and 
its  recommendations  for  mitlgative  measures.  The  feasibility 
report  will  be  forwarded  to  the  Office  of  the  Chief  of  Engineers 
for  processing  to  the  Congress,  The  mitigation  efforts  will  con¬ 
centrate  on  minimizing  the  adverse  effects  of  reduced  water  surface, 
loss  of  the  diversity  of  the  river's  aquatic  habitat,  and  the  loss 
of  riverine  vildllfe  habitat  to  the  extent  chat  the  loss  is  attri¬ 
butable  to  the  construction  and  maintenance  of  the  bank  stabilization 
and  navigation  project. 
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4.02.7.2.  Dredging  la  subject  to  Section  313  of  the  Federal  Water 
Pollution  Control  Act  (33  U.S.C.  1323,  86  Scat.  816).  In  addition. 
Federal  Regulation  33  CFR  209.145  requires  that  a  public  notice  be 
issued  advising  interested  parties  of  dredging  proposed  by  the 
Corps  of  Engineers.  This  provides  interested  persons  30  days  to 
submit  vritten  comments  on  the  proposal;  a  public  hearing  to  air 
the  proposal  can  also  be  requested.  During  1974,  dredged  material 
was  disposed  of  in  the  main  channel  on  two  separate  occasions, 
anticipating  that  the  material  would  be  deposited  downstream  in 
the  deeper  parts  of  the  main  channel.  The  disposed  material  did 
not  adversely  affect  the  river's  shallow  water  areas  or  decrease 
the  water  surface  area,  nor  did  it  reduce  Che  efficiency  of  the 
main  channel  to  accommodate  towboat  and  tow  traffic.  Future 
dredged  material  disposal  will  be  confined  to  open  water  away  from 
the  river  bank  and  away  from  quiet,  shallow  water  areas.  This 
should  ensure  that  dredged  material  disposal  will  not  have  signifi¬ 
cant  adverse  environmental  effects. 
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SECTION  V 


ANY  ADVERSE  ENVIRONMENTAL  EFFECTS  WHICH 
CANNOT  BE  AVOIDED 

5.01.  Past  actions,  in  particular  initial  construction  actions,  to 
stabilize  the  river  banks  and  provide  the  authorized  navigation 
channel  dimensions  have  left  the  river  vlth  about  one-half  of  its 
original  water  surface  and  significantly  altered  the  amounts  of 
important  fish  and  wildlife  habitat  types  found  in  the  project  area. 
The  objective  of  the  current  fish  and  wildlife  mitigation  study  is 
to  identify  justifiable  means  and  measures  which  would  minimize 
these  adverse  effects. 

5.02.  The  direct  adverse  effects  of  the  on-going  maintenance  which 
cannot  be  avoided  include  further  reduction  of  riverine  habitat 
caused  by  minor  accretion  induced  by  dikes  and  revetments  and  the 
disruption  of  biologically  favorable  habitat  (fish  cover)  and 
established,  attached  aquatic  communities  on  existing  rock  dikes 
and  revetments  by  placement  of  new  rock  during  the  repair  operations. 

5.03.  On-going  maintenance  of  river  structures  prevents  erosion 
of  the  river's  high  banks  which  otherwise  could  form  shallow,  re¬ 
latively  quiet  water  areas,  some  of  which  support  semi-aquatic 
vegetation.  This  habitat  type  is  valuable  to  both  fish  and  wild¬ 
life  in  the  project  reach  of  the  Missouri  River. 
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SECTION  VI 


ALTERNATIVE  PROGRAMS  TO  THE  MISSOURI 
RIVER  BANK  STABILIZATION-NAVIGATION  PROJECT 


6.00.  General.  Alternatives  to  completing  construction  and  con¬ 
tinuing  maintenance  of  the  Missouri  River  Bank  Stabilization  and 
Navigation  project  include:  (1)  termination  of  the  remaining 
construction  and  maintenance  actions  that  support  the  navigable 
waterway  as  s  project  function;  (2)  terminate  all  Federal  actions 
in  support  of  the  navigation  function,  the  bank  stabilization 
function  and  recreation;  and  (3)  although  not  an  all  encompassing 
alternative,  structure  modifications  to  reduce  adverse  environ¬ 
mental  effects.  These  are  discussed  below. 

6.01.  Termination  of  the  Navigation  Function  of  the  Project,  but 
Retention  of  the  Bank  Stabilization  Function.  A  decision  to 
terminate  only  the  navigation  function  of  the  project  would  have 

to  be  made  by  Che  U.  S.  Congress.  As  stated  in  Section  II,  the 
operation  of  the  Missouri  River  main  stem  dams  would  not  be  altered 
in  any  significant  way  with  the  navigation  function  terminated. 

The  underwater  sills  serve  only  the  navigation  function,  as  do  the 
so-called  "crossing"  and  "kicker"  structures  which  are  positioned 
near  the  downstream  end  of  river  bends.  The  rlverward  ends  of 
dikes  along  the  insides  of  bends  are  also  required  for  navigation; 
the  landward  "roots"  of  these  structures,  however,  support  bank 
stabilization.  L-head  dikes  and  revetments  along  the  outsides  of 
bends  serve  both  bank  stabilization  and  navigation,  since  they 
scour  the  navigation  channel  as  well  as  divert  the  current  from 
eroding  the  bank.  It  is  believed  that  if  the  navigation  function 
were  terminated,  portions  of  the  L-head  dikes  and  revetments  would 
not  have  to  be  maintained  to  support  Che  bank  stabilization  function. 
Removal  of  snags  from  the  river,  principally  a  navigation  function, 
would  be  terminated.  Dredging  is  also  a  navigation  function  chat 
would  be  terminated.  Occasional  dredging  could  continue  in  the 
vicinity  of  scaam  power  plant  and  municipal  water  supply  Intakes, 
but  to  insure  adequate  water  supply,  not  to  support  navigation. 

As  a  result  of  the  lack  of  maintenance  of  the  river  structures 
required  for  navigation,  and  assuming  no  maintenance  by  the  com¬ 
mercial  barge  industry,  the  river  channel  would  be  at  liberty  to 
meander  back  and  forth  between  the  maintained  river  banks. 

6.01.1.  The  Federal  Government  would  incur  savings  of  the  annual 
maintenance  coeta  of  the  structures  required  for  navigation, 
snagging  costs,  and  emergency  dredging  costs,  which  would  amount 
to  one-fourth  to  one-half  of  the  total  project  maintenance  cost 
presently  expended  in  a  given  year.  (This  figure  is  based  on  an 
analysis  of  maintanance  costs  incurred  for  the  fiscal  years  1971 
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through  1975,  assuming  the  separation  of  structure  requirements  to 
accommodate  the  two  project  functions  that  are  identified  in  para¬ 
graph  6.01).  These  savings,  it  is  believed,  would  be  offset  by  in¬ 
creased  costs  of  goods  due  to  increased  transportation  costs.  The 
stabilized  banka  do  contribute  Indirectly  to  navigation  since  they 
reduce  erosion  and  its  contribution  to  sediment  in  the  navigation 
channel.  The  availability  of  navigation  not  only  provides  a  com¬ 
petitive  mode  offering  a  cheaper  means  of  transportation,  but  also 
induces  competing  modes  to  lessen  their  transportation  rates,  sig¬ 
nificantly  reducing  the  cost  of  transportation  to  the  shippers  and 
receivers  of  goods.  Industry,  business,  and  unemployment  losses 
would  be  felt  as  well.  Nearly  75  commercial  barge  terminal  facill** 
ties  are  currently  in  operation  on  the  Missouri  River  with  somewhat 
less  than  60  percent  of  these  facilities  also  having  access  to  the 
rail  mode.  It  must  be  concluded  that  those  facilities  without  rail 
access  would  find  it  difficult  to  remain  competitive  due  to  the  re¬ 
quirement  to  incur  costly  truck  charges  or  large  capital  expenditures 
for  rail  spur  construction.  It  is  likely  that  most  would  cease 
business  operation.  Those  operations  with  rail  access  would  have  a 
readily  accessible  alternative.  However,  the  loss  of  the  more  com¬ 
petitive  waterway  mode  would  provide  a  loss  of  competitive  position 
for  these  facilities,  resulting  in  likely  business  losses  and  po¬ 
tential  shutdown.  The  most  severe  impacts  would  occur  within  the 
directly  related  waterway  Industry  firms,  via  plant  or  firm  shut¬ 
down,  labor  force  unemployment ,  and  the  resultant  adverse  impacts 
on  the  economic  base  of  Che  affected  conmunlties.  The  transportation 
service  now  provided  by  the  waterway  Industry  would  still  be  re¬ 
quired. 


6.01.2.  Discontinuance  of  the  navigation  function  but  retention  of 
bank  stabilization  would  have  little  effect  on  altering  the  inten¬ 
sive  use  of  the  adjoining  river  bottomland.  Therefore,  the  biologi¬ 
cal  setting  of  these  lands  would  not  be  expected  to  change  from  the 
present-day  setting  discussed  in  Section  II.  Because  the  river 
would  be  allowed  to  meander  between  its  maintained  channel  banks, 
the  amount  and  distribution  of  Che  more  critical  river  habitat  types 
would  be  expected  to  Increase  -  shallow,  slow  moving  w^ter  area  would 
increase,  sand  bar  area  would  increase,  marsh  area  would  increase  - 
at  the  expense  of  existing  deep  navigation  channel  and  low  land  area 
between  the  navigation-required  dike  structures.  The  changed  habi¬ 
tat  types  would  benefit  the  aquatic  biological  community,  princi¬ 
pally  by  supporting  increased  production  of  fish  and  other  aquatic 
life,  and  by  permitting  a  more  stable  biological  community  due  to 
better  distribution  of  these  more  critical  habitat  types.  The  wild¬ 
life  inhabitants  of  the  Missouri  River  marshes  would  also  benefit 
from  the  habitat  changes  that  would  occur.  The  benefit  would  be 
in  the  form  of  an  increase  in  species  numbers  and  by  more  stable 
populations  of  the  species. 

6.02.  Terminate  Existing  and  Future  Action.  The  decision  to  termi¬ 
nate  the  Federal  action  necessary  to  continue  the  Missouri  River 
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navigation  and  bank  stabilization  project  would  have  to  be  nade 
by  the  U.  S.  Congress.  As  explained  in  paragraphs  2.06.1,  2.06.2, 
and  2.06.3,  the  operation  of  the  Missouri  River  main  stem  dam 
system  would  not  be  altered  in  any  significant  way.  Water  re¬ 
leases  from  the  main  stem  system  would  not  change  significantly 
from  the  present  release  pattern.  Deterioration  of  the  present 
channel  configuration  would  occur,  and  lead  eventually  to  curtail¬ 
ment  of  navigation  as  presently  practiced.  The  de-stabilization 
of  the  river  channel  and  banks  would  also  cause  stress  to  the  present 
intensive  uses  of  the  river  bottomlands  adjoining  the  river. 

6.02.1.  Physical  change  in  river  channel  configuration  would  be 
expected  without  rock  structure  maintenance.  The  above-water  part 
of  the  rock  structures  would  deteriorate  slowly  over  a  period  of 
years.  High  river  flow  through  these  areas  of  deterioration  could 
cause  new  river  chutes  to  form.  The  underwater  portion  of  the  rock 
structures  would  deteriorate  more  slowly,  but  when  such  structures 
failed,  river  banks  would  not  remain  stabilized  and  would  begin  to 
erode.  Above  the  mouth  of  the  Platte  River,  Nebraska,  the  eroded 
high  bank  lands  would  not  be  replaced  by  accretion  because  the 
continued  operation  of  the  main  stem  system  holds  back  sediment- 
|  laden  flood  flows  which  once  were  the  source  of  river  bottomland 

formation.  Sand  bars  and  other  low  elevation  lands  would,  however, 
be  formed.  The  present  degradation  trend  of  the  river  bed  from 
Sioux  City  downstream  to  about  Blair  might  be  arrested  by  accretion 
from  bank  erosion  and  reduced  river  forces  (current)  as  a  result 
of  channel  changes,  chute  formations,  and  establishment  of  river 
vegetation. 

6.02.2.  It  would  seem  reasonable  to  expect  that  more  frequent 
flooding  of  river  bottomland  and  the  threat  of  bank  erosion  would 
reduce  the  intensity  of  agricultural  use  of  the  land  adjacent  to 
che  river  and,  together  with  termination  of  commercial  navigation, 
would  also  result  in  the  discontinuance  of  all  commercial  barge 
terminals.  Active  bank  erosion  adjacent  to  agricultural  levees 
would  require  their  landward  relocation,  reducing  the  amount  of 
agriculture  lands  on  the  river  bottom  protected  from  flood  waters 
(presumably  the  more  valuable  agricultural  lands)  and  cause  a  de¬ 
cline  In  agricultural  production.  Where  such  relocations  would 
not  be  timely,  the  levees  could  be  breached  by  bank  erosion,  chute 
development  or  major  river  channel  change.  Another  possibility 
would  be  non-Pederal  efforts  to  preserve  Che  existing  a linemen t 
(Para.  6.02.4.). 

6.02. 3.  It  is  expected  thst  the  change  of  the  physical  character 
of  Che  present  river  channel  and  of  the  adjoining  bottomlands  (at 
least  those  lands  under  intensive  use)  which  would  be  occasioned 
by  discontinuance  of  the  project  would  be  coward  x  -  casing  the 
amount  and  Che  distribution  of  che  more  critical  fish  and  wildlife 
habitat  types.  These  habitat  types  include  shallow,  slow  moving 
water  areas  used  for  fish  and  fish  food  production,  marsh,  and 
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riverine  woodland  of  dense  underscore  used  for  food  production  for 
some  wildlife  and  as  nursery  and  escape  cover  for  many  different 
wildlife  species.  The  increase  of  these  more  critical  habitat  types 
would  be  at  the  expense  of  the  overly  abundant,  non-critieal  habitat 
types  of  river  channel  (deep,  swift  water  over  a  shifting  sand  bottom) 
and  cultivated  agricultural  land.  The  result  of  increased  amounts 
of  Che  currently  more  critical  habitat  types  would  be  toward  an  in¬ 
crease  in  the  size  of  the  fish  and  wildlife  population  of  the  river 
and  adjoining  bottomland,  and  a  more  stable  fish  and  wildlife  popu¬ 
lation  as  well. 

6. 02. A.  The  project  is  essentially  complete  and  the  bank  stabilization 
and  navigation  structures  are  in  place  and  functioning.  It  la  believed 
chat  deterioration  of  the  structures  and  of  the  river  character  would 
occur  with  time,  and  in  places  not  at  all.  The  navigation  function 
would  most  likely  be  lost  first  because  the  structures  needed  to  pre¬ 
serve  the  function  Include  the  underwater  dikes  protruding  into  the 
channel  which  are  more  difficult  and  costly  to  maintain  than  other 
river  structures.  Dredging  which  is  occasionally  necessary,  requires 
specialized  and  operationally  expensive  equipment.  (A  general  des¬ 
cription  of  the  adverse  effects  of  the  loss  of  navigation  is  presented 
in  paragraph  6.01.1.).  The  stabilized  bank  condition  as  a  general 
river  condition  would  remain  much  longer  than  the  navigable  condition 
(channel  dimensions).  The  benefit  of  the  stabilized  bank  is  directly 
related  to  farm  operators  and  groups  of  farm  operators  (levee  districts, 
for  example),  and  ocher  intensive  land  users  individually,  rather 
than  identifiable  only  to  the  agri-business  industry  in  general.  It 
is  believed  these  individuals  would  perform  maintenance  of  the  exist¬ 
ing  structures  which,  for  the  most  part,  can  be  accomplished  from  the 
land  using  a  variety  of  materials  --  car  bodies,  concrete  rubble, 
timber,  rock  borrowed  from  other  river  structures,  etc.  These  indi¬ 
viduals  would  probably  also  apply  pressure  to  State  government  for 
assistance  with  maintenance  coo  large  for  the  individuals  to  accommo¬ 
date.  In  the  long  term,  major  channel  changes,  new  chute  development, 
and  increased  flood  frequency  and  associated  higher  river  stage  would 
probably  overcome  the  individual  maintenance  efforts.  However,  there 
would  be  many  reaches  along  the  river  where  these  forces  would  not 
overcome  the  individual  maintenance  efforts.  There,  the  banks  would 
remain  stabilized,  and  Che  intensive  use  of  adjoining  river  bottom¬ 
land  would  continue  with  the  river  channel  meandering  between  the 
high,  privately  protected  river  banks, 

6.03.  Modification  of  the  Project  Structure  Design  to  Reduce  Adverse 
Environmental  Effects,  and  Maintenance  Costs.  Although  modification 
of  design  la  not  an  alternative  of  Che  authorized  Federal  action  (it 
can  be  accomodated  without  abandoning  authorized  functions)  it  is 
discussed  in  this  Section  because  it  can  materially  Influence  the 
maintenance  activities  and  alter  the  subsequent  environmental  effects 
on  the  river's  fish  and  wildlife  inhabitants.  The  environmental 
notch,  permitting  water  to  flow  through  certain  structures,  is  one 
such  modification.  New  structure  height  criteria  reducing  the  ele¬ 
vation  that  dikes  will  be  maintained  have  already  been  implemented. 
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Further  reduction  in  dike  heights  are  probable  once  field  experience 
with  the  present  new  criteria  has  been  evaluated.  A  reduction  of 
the  overall  number  of  dikes  to  be  maintained  may  also  he  possible. 
Such  modifications,  if  found  engineering^  feasible,  would  reduce 
maintenance  costs,  reduce  the  amount  of  material  (rock)  that  would 
be  ecmitted  to  the  project,  and  reduce  the  amount  and  elevation 
of  lands  accreted  downstream  and  behind  dikes.  Such  modifications 
are  continually  being  investigated  and  are  implemented  as  the  Corps' 
river  maintenance  experience  demonstrates  their  biological  and 
economic  feasibility. 

6,04,  Changes  in  Draft  of  Towboats  and  Barges.  Reduction  in  draft 
of  commercial  craft  used  on  the  Missouri  River  would  permit  oper¬ 
ation  on  a  navigation  channel  less  than  the  authorized  nine  feet. 
This  approach  was,  as  a  practical  matter,  demonstrated  during  early 
years  of  the  project  when  loadings  of  about  seven  feet  were  a 
necessity  at  times.  It  was  also  demonstrated  then  that  a  sustained 
limitation  of  seven  feet  or  less  of  draft  makes  navigation  economi¬ 
cally  infeasible  for  the  operators.  Therefore,  it  is  doubtful  that 
a  separate,  shallow  drafted  commercial  barge  and  towboat  fleet  would 
be  developed. 
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SECTION  VII 


THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM 
OSES  OF  MAN'S  ENVIRONMENT  AND  THE 
MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

7,01.  The  Missouri  River  Bank  Stabilization  and  Navigation  Project 
Involves  the  use  of  the  area's  natural  resources  (water  and  land) 
for  the  economic  and  recreational  benefit  of  man.  This  use  re¬ 
sults  in  adverse  impacts  on  the  area's  terrestrial  and  aquatic 
flora  and  fauna.  Individually,  some  proposed  actions  will  curtail 
biological  productivity  during  the  short-term.  If  the  future  is  a 
reflection  of  the  past,  it  should  be  anticipated  that  there  can  be 
an  irretrievable  loss  of  river-fringe  woodland  as  an  indirect  result 
of  the  completion  of  construction  of  the  project  and  of  the  continu¬ 
ing  maintenance.  (Probably  less  than  50  acres  of  clearing  of  exist¬ 
ing  woodland  will  be  necessary  to  accommodate  the  remaining  construc¬ 
tion;  no  additional  clearing  of  old  stand  timber  will  be  necessary 
for  maintenance  of  the  existing  structures) .  The  amount  of  such 
land  use  change  which  can  be  Indirectly  contributed  to  the  proposed 
actions  is  not  expected  to  be  significant;  however,  the  adverse 
effect  is  considered  by  soste  to  be  a  curtailment  of  biological  pro¬ 
ductivity.  Specific  benefits  and  impacts  are  briefly  discussed  in 
the  following  paragraphs.  The  project  does  clearly  benefit  navi¬ 
gation  on  the  Missouri  River.  Both  economic  and  social  benefits 
are  derived  from  this.  They  include  (I)  continued  wages  and  taxes 
from  the  industries  chat  have  located  in  the  area  because  their 
goods  move  more  economically  on  the  Missouri  River  than  by  alter¬ 
native  modes  of  transportation,  and  (2)  the  lower  costs  of  cosmo- 
ditles  because  of  their  being  shipped  on  the  Missouri  River  than 
by  an  alternative  method  of  transportation. 

7.02.  Short-term  effects  of  dredging  on  the  aquatic  environment 
Include  Increased  local  turbidity,  Che  release  of  pollutants  con¬ 
tained  in  the  sediments,  and  elimination  of  benthic  organisms  and 
fish  habitat  diversity.  Alteration  of  the  aquatic  habitat  may  be 
viewed  as  either  short-term  or  long-term.  Although  fish  may  re¬ 
turn  to  dredged  areas  soon  after  dredging  ceases,  their  continued 
success  and  productivity  are  contingent  on  the  availability  of 
food  organisms,  including  benthic  macroinvertebrates.  The  time 
required  to  re-establish  benthic  populations  is  largely  dependent 
on  water  quality,  water  temperature,  and  available  substrates, 
both  of  which  are  adversely  affected  by  dredging.  Because  of  the 
relatively  Infrequent  dredging  operations  in  the  Missouri  River, 
short-term  effects  on  the  benthic  eomunity  can  bs  anticipated. 
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7.03.  Is  the  long-term  man's  productivity,  particularly  by  his  in¬ 
tensive  use  of  the  project  reach's  flood  plain  lands,  will  be  enhanced 
by  the  continuance  of  the  project  (maintenance).  This  productivity 
trill  be  achieved  by  conducting  the  maintenance  actions  described  in 
paragraphs  1.10  through  1.10.6,  There  are  continuing  short-term 
impacts  described  in  Section  IV  which  will  result  from  the  actions. 
Many  of  these  may  last  as  long  as  the  project;  therefore,  the  impacts 
might  be  classified  as  long-term. 
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SECTION  VIII 


IRREVERSIBLE  AND  IRRETRIEVABLE 
COMMITMENTS  OF  RESOURCES 


8.01.  The  proposed  action,  particularly  the  on-going  maintenance 
of  the  dikes  and  revetments,  will  prevent  the  river  from  eroding 
the  high  bank  lands  to  any  significant  degree  thereby  not  permit¬ 
ting  the  formation  of  lov  bank  sand  bars  and  islands  or  shallow 
water  areas.  Because  the  project  structures  are  in  place,  it  is 
not  believed  that  the  private  sector,  to  the  extent  of  its  capa¬ 
bility,  would  permit  their  decay  to  the  point  that  adjoining  private 
land  and  developments  would  be  destroyed  leaving  significant  amounts 
of  low  bank  features  even  if  the  Federal  action  were  to  be  terminated. 
From  a  very  real  sense,  the  millions  of  tons  of  rock  and  ocher  mainte¬ 
nance  material  to  be  used  cannot  be  recovered  after  being  in  place 
for  a  period  of  time.  The  fossil  fuel  used  to  conduct  the  mainte¬ 
nance  activities,  once  used,  is  Irretrievable.  The  quarried  bluffs 
which  supply  the  bulk  of  the  maintenance  material  cannot  be  re¬ 
built  to  their  former  dimensions,  contour  and  vegetative  cover. 
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SECTION  DC 

COORDINATION  WITH  OTHERS 


9.01.  Government  Agencies  and  Conservation  Groups.  During  recent 
years  coordination  efforts  between  the  Corps  of  Engineers  and 
Federal  and  State  agencies  have  centered  on  dredging  and  dredge 
disposal  spoil  needed  for  the  navigation  portion  of  the  project, 
construction  of  new  river  structures,  and  the  fish  and  wildlife 
mitigation  study.  Public  notices  have  been  issued  under  pro¬ 
visions  of  Federal  Regulation  33  CFR  209.145  pertaining  to  disposal 
of  dredged  or  fill  material  within  the  project  reach  of  the  Missouri 
River.  Issuance  of  similar  public  notices  in  future  years  to  accom¬ 
modate  disposal  of  dredge  or  fill  material  can  be  expected. 

9.01.1.  The  Kansas  City  District  issued  its  first  public  notice 
under  provisions  of  the  Federal  Regulation  pertaining  to  dredge 
material  disposal  on  4  September  1974.  Prior  to  issuing  this 
notice,  Kansas  City  District  held  a  meeting  with  representatives 
of  EPA,  Fish  and  Wildlife  Service  and  Missouri  Department  of  Con¬ 
servation  to  determine  acceptable  types  of  disposal  sites.  Public 
notices  were  issued  in  anticipation  of  the  need  for  dredging  on 
14  February  1975,  16  April  1976  and  25  April  1977;  dredging,  as 
it  turned  out,  proved  unnecessary.  Copies  of  each  year's  public 
notice  was  distributed  to  about  250  Federal,  State  and  local 
agencies.  Congressional  offices,  local  news  media  and  U.  S.  Post 
Offices. 

9.01.2.  Separate  public  notices  have  been  issued  by  both  Omaha  and 
Kansaa  City  Districts  notifying  of  the  Corps'  intention  to  construct 
new  bank  stabilization  and  navigation  structures  (addition  of  fill 
material  in  navigable  waters) .  The  publics  and  agencies  reached 
by  these  public  notices  were  similar  to  the  audiences  of  the  dredg¬ 
ing  public  notices. 

9.01.3.  On  24  September  1974  another  coordination  meeting  was 
held  between  the  Corps  and  fish  and  wildlife  ^interests.  The  meet¬ 
ing  was  held  in  the  Corps'  Missouri  River  Division  Office  and  the 
following  agencies  attended:  U.  S.  Fish  and  Wildlife  Service 
(Kansas  City,  Denver,  Pierre  Offices);  Environmental  Protection 
Agency;  National  Park  Service;  Kansas  Forestry,  Fish  and  Came  Com¬ 
mission;  Missouri  Department  of  Conservation;  Nebraska  Came  and 
Parka  Commission;  South  Dakota  Department  of  Game,  Fish  and  Parks; 
and  the  Iowa  Conservation  Comission.  The  fish  and  wildlife  inter¬ 
ests  expressed  their  concern  over  past  and  continuing  losses  of 
shallow  water  habitats  behind  and  between  dike  structures  and  the 
overall  lack  of  quiet  water  areas  in  the  river  beneficial  to  fish 
and  waterfowl.  Some  concern  was  also  expressed  over  lack  of 
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recreational  access  to  the  river.  Corps  personnel  gave  a  summary 
of  river  engineering  considerations,  and  a  summary  of  recently  com¬ 
pleted  Corps  sponsored  environmental  inventory  studies.  Progress 
toward  the  completion  of  a  draft  environmental  statement  for  the 
project  was  also  discussed.  Corps  efforts  to  protect  and  maintain 
shallow  water  areas  in  the  river  were  discussed.  The  22-25  April 
1977  inspection  trip  has  been  the  most  recent  trip  in  which  the 
State  and  Federal  fish  and  wildlife  agencies,  and  EPA  participated. 

In  addition  to  coordination  activities  primarily  concerning  mainte¬ 
nance  dredging,  representatives  from  state  fish  and  game  agencies, 
the  U.  S.  Fish  and  Wildlife  Service,  and  the  Environmental  Protection 
Agency  have  been  included  in  general  river  inspection  trips  Involved 
with  the  bank  stabilization  portion  of  the  project.  These  people 
have  indicated  a  continuing  interest  in  the  river,  and  will  be  included 
in  future  river  inspections. 

9. 01. A.  On  22-24  October  1974,  representatives  from  the  Iowa  Conser¬ 
vation  Commission,  Nebraska  Came  and  Parks  Comtission,  the  U.  S.  Fish 
and  Wildlife  Service,  and  the  Environmental  Protection  Agency  met 
with  Omaha  District  personnel  to  review  the  Missouri  River  project. 

Two  days  were  spent  on  the  river,  reviewing  the  project.  A  major 
concern  expressed  by  these  groups  was  the  continuing  loss  of  shallow 
water  habitat  in  the  river  due  to  the  project.  Shallow  water  areas 
behind  structures,  and  in  small  chutes  and  backwaters  were  pointed 
out  as  areas  to  preserve  or  maintain  free  of  sediments. 

9.01.5.  A  meeting  was  held  on  22  November  1977  to  discuss  the  first 
year's  progress  of  the  cooperative  environmental  notch  studies. 

Agencies  represented  at  the  meeting  included  Fish  and  Wildlife  Service, 
Iowa  State  University,  Kansas  Fish  and  Game  Commission,  University  of 
Kansas,  Nebraska  Game  and  Parka  Commission,  EPA,  University  of  Missouri, 
and  the  Corps  of  Engineers.  The  study  participants  confirmed  and 
stressed  the  need  to  create  quiet,  shallow  water  habitat  in  the 
project  reach  of  the  river.  Several  suggestions  of  the  participants 
relating  to  the  design  of  notches  will  be  tested  by  the  Corps  in  its 
movable  bed  working  model  of  the  river  at  Mead,  Nebraska,  for  the 
purpose  of  refining  the  design  of  notches  so  that  they  might  better 
accomplish  their  purpose.  Biological  and  physical  monitoring  of 
notches  in  place  will  continue  in  1978  and  a  second  progress  meet¬ 
ing  will  probably  be  held  at  the  end  of  the  1978  study  season. 

9.02.  Public  Participation. 

9.02.1.  A  series  of  public  workshops  to  discuss  the  Missouri  River 
project  were  held  during  the  second  and  third  weeks  of  August  1974 
by  the  Omaha  and  Kansas  City  Districts  of  the  Corps.  The  purpose 
of  the  workshops  was  to  involve  Interested  agencies  and  groups  and 
the  public  in  identification  of  key  issues  and  alternative  plans  of 
action  concerned  with  the  construction  of  the  last  phases  of  the 
project  and  with  its  continued  operation  and  maintenance. 


9.02.2,  Kansas  City  District  workshop  meetings  were  held  cm 
13  August  in  Kansas  City;  15  August  in  St.  Charles;  20  August  in 
St.  Joseph;  and  on  22  August  in  Jeflerson  City,  Attendance  at  the 
above-mentioned  neetings  was  19,  11,  31,  and  23  people,  respectively. 
Information  letters  describing  the  upcoming  workshops  were  aent  on 
19  July  1974  to  85  Federal,  State,  local  agencies,  conaMreial  inter¬ 
ests  and  environmental  groups  concerned  with  the  Missouri  River. 

A  news  release  describing  the  meetings  was  prepared  on  8  August  1974. 

9,02.3.  Omaha  District  neetings  were  held  in  Nebraska  City,  Nebraska, 
on  27  August;  in  Omaha,  Nebraska,  on  28  August;  and  in  South  Sioux 
City,  Nebraska,  on  29  August.  Two  meetings,  one  in  the  afternoon 
for  agencies  and  rseognized  groups,  and  one  in  the  evening  for  the 
general  public  were  held  at  each  site.  Attendance  at  the  meetings 
was  light,  with  42  people  attending  at  Nebraska  City;  10  people  in 
Omaha;  and  14  people  in  South  Sioux  City.  A  letter  was  sent  to 
interested  Federal,  State,  and  local  agencies  and  groups  on  22  August 
informing  them  of  the  workshops.  A  news  release  on  22  August  1974 
informed  the  public  of  the  meetings. 

9.02.4.  A  number  of  public  meetings  were  held  in  the  spring  of 
1977  at  numerous  towns  along  the  Missouri  River  within  the  project 
reach  to  Inform  those  in  attendance  of  the  Initiation  of  the  Corps 
fish  and  vildlife  mitigation  study  and  of  the  Corps  effort  to  up¬ 
date  its  recreation  master  plans  for  the  project  reach.  The  meet¬ 
ings  also  served  as  a  call  for  information  on  the  subjects.  The 
initial  meeting  was  held  on  23  February  1977  at  St.  Charles, 

Missouri,  with  ensuing  meetings  at  Jefferson  City,  Missouri,  Fort 
Leavenworth,  Kansas,  Plattsmouth,  Nebraska,  Sidney,  Iowa,  Peru, 
Nebraska,  Omaha,  Nebraska,  Council  Bluffs,  Iowa,  Sioux  City,  Iowa, 
Tekamah,  Nebraska,  and  the  last  one  held  on  29  March  1977  at 
Missouri  Valley,  Iowa.  The  Tribal  Chairmen  and  tribal  representatives 
of  the  Omaha  and  Winnebago  Indian  Tribes  were  Informed  of  the  same 
subjects  on  22  March  and  30  March  1977,  respectively.  Another 
series  of  public  meetings  are  anticipated  to  be  held  in  1978  to 
present  all  Interested  parties  of  the  findings  of  the  two  studies. 

9.02.5.  There  have  been  numerous  meetings  and  joint  river  inspec¬ 
tions  between  representatives  of  the  Omaha  and  Kansas  City  District 
and  representatives  of  other  agencies  and  environmental  groups,  as 
well  as  private  individuals.  These  have  included  river  inspections 
of  various  segments  of  the  river,  and  addresses  and  panel  discussions 
at  meetings  of  such  groups  as  the  Sierra  Club  and  American  Fisheries 
Society.  During  1977  the  District  Engineer,  Kansas  City,  partici¬ 
pated  in  a  Sierra  Club  seminar  in  Kansas  City  on  5  February;  addressed 
the  Missouri  Chapter  of  the  American  Fisheries  Society  in  Columbia, 
Missouri,  on  18  February;  was  participant  in  a  seminar  at  the  Missouri 
Wlldlifa  Conference  annual  meeting  on  2  April;  conducted  a  river 
inspection  trip  for  Missouri  and  Kansas  Congressional  staff  in  the 
Kansas  City  area  on  27  April;  and  on  3  to  4  June,  and  25  to  27  August, 
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conducted  a  river  inspection  in  the  Jefferson  City  to  Mouth  reach 
for  representatives  of  Missouri  Department  of  Conservation,  Missouri 
Department  of  Natural  Resources,  Environmental  Protection  Agency, 
Fish  and  Wildlife  Service,  Congressional  staff  members,  Sierra  Club, 
League  of  Women  Voters  of  Missouri,  Coalition  for  the  Environment, 
National  Audubon  Society,  Conservation  Federation  of  Missouri,  and 
other  individuals  who  had  previously  expressed  an  interest  in  the 
project. 

9.02.6.  From  April  1976  to  November  1977  representatives  of  the 
Kansas  City  District  were  active  members  of  a  River  Development 
Feasibility  Study  made  by  the  Mid-America  Regional  Council  (MARC) 
of  greater  Kansas  City.  The  District  Engineer,  Kansas  City,  is  also 
an  ad  hoc  member  of  the  committee  on  River  and  Port  Development  of 
the  Kansas  City,  Missouri,  Chamber  of  Commerce. 

9.03.  Draft  Impact  Statement  Review.  The  draft  statement  was 
furnished  to  the  following  agencies  and  groups: 


Federal  Agencies 


U.  S.  Department  of  Agriculture 
Forest  Service 
Soil  Conservation  Service 
U.  S.  Department  of  the  Interior 
Bureau  of  Reclamation 
Bureau  of  Land  Management 
Bureau  of  Indian  Affairs 
Bureau  of  Sports  Fisheries  and  Wildlife 
Bureau  of  Outdoor  Recreation 
Geological  Survey 

U.  S.  Department  of  Health,  Education,  and  Welfare 
U.  S.  Department  of  Defense 

Army  Corps  of  Engineers,  Kansas  City  District 
Army  Corps  of  Engineers,  Omaha  District 
U.  S.  Department  of  Transportation 

Regional  Federal  Highway  Administration 
U.  S.  Coast  Gaurd 

U.  S.  Department  of  Housing  and  Urban  Development 
U.  S.  Department  of  Labor 

Occupational  Safety  and  Health  Administration 
U.  S.  Department  of  Commerce 

National  Oceanic  and  Atmospheric  Administration 
Environmental  Protection  Agency 
Water  Resources  Council 
Advisory  Council  on  Historic  Preservation 
Federal  Energy  Admininstratlon 
Missouri  River  Basin  Commission 
Natural  Resource  Economics  Division 
Bureau  of  Domestic  Commerce 
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State  Agencies 


Kansas  Water  Resources  Board  (all  State  agencies) 

Missouri  Commissioner  of  Administration  (all  State  agencies) 
Missouri  Office  of  Planning  &  Programming  (all  State  agencies) 
Iowa  State  Clearinghouse  (all  State  agencies) 

Local  Groups  and  Individuals 

In  addition  to  the  above,  numerous  other  organizations  and 
individuals  whose  names  are  listed  on  Environmental  Statement  mailing 
lists  received  a  copy  of  the  project  EIS. 

9.04.  Letters  of  Comment  on  the  DEIS  were  received  from  the  following 
agencies,  citizen  groups  and  individuals. 

Advisory  Council  on  Historic  Preservation 
Bureau  of  Indian  Affairs 

Department  of  Health,  Education  and  Welfare 

Department  of  Housing  and  Urban  Development 

Department  of  Interior,  Missouri  Basin  Region 

Environmental  Protection  Agency 

Federal  Power  Commission 

Forest  Service,  Colorado 

Forest  Service,  Pennsylvania 

Geological  Survey 

NOAA  (National  Weather  Service) 

Soil  Conservation  Service,  Iowa 
Soil  Conservation  Service,  Kansas 
Soil  Conservation  Service,  Missouri 
Soil  Conservation  Service,  Nebraska 
United  States  Coast  Guard 

U.  S.  Department  of  Transportation,  Regional  Representative 
Boons lick  Regional  Planning  Commission 
Iowa  Conservation  Commission 

Iowa  Dept  of  Trans,  (thru  Office  of  Planning  &  Programming) 
Kansas  Water  Resources  Board 

Missouri  Dept  of  Conservation  (thru  Office  of  Administration) 
Missouri  Dept  of  Nat.  Res.  (thru  Office  of  Administration) 
Nebraska  Office  of  Planning  and  Programming 
Omaha-Council  Bluffs  Metropolitan  Area  Planning  Agency 
St.  Charles,  Missouri 

Siouxland  Interstate  Metropolitan  Planning  Council 
St.  Joseph,  Missouri 

Executive  Coimnittee,  Western  Railroad  Traffic  Association 
Missouri  Chapter  of  the  American  Fisheries  Society 
Missouri  River  Passenger  Excursions,  Inc. 

The  American  Waterways  Operators,  Inc. 

Thomas  A.  Milne,  Kansas  City,  Kansas 

9.05.  Letters  of  Comment  on  the  DEIS  and  Corps  of  Engineers, 

Missouri  River  Division,  responses.  (See  following  pages). 
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Can  It  be  said  with  certainty  that  low  elevation  sills  will  not  cause  I  Sills  positioned  below  the  water  surface  do  affect  sedieent 

accretion  of  sediment?  It  appears  that  accretion  results  up  to  the  I  deposition;  however,  the  repositioning  of  the  sedieent  does  not 

elevation  of  the  sill.  Paragraph  1.03.3  states  that  sills  are  designed  I  16  normally  cause  the  amount  of  water  surface  to  diminish  as  do  dikes 
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The  December  5,  1952  report  on  "The  Civil  Functions  Program 
of  the  Corps  of  Engineers"  to  the  House  Public  Works  Committee 
from  the  Subcommittee  to  Study  Civil  Works  presetted  the  following 
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Jomet  P.  Fry,  Chairmen 
Environmental  Impact  Committee 
Miuouri  Chapter,  AFS 
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TH£  AMERICAN  WATERWAYS  OPERATORS,  INC 


In  tens  of  products  moved,  nearly  601  of  total  tonnages  on  the  water¬ 
ways  consists  of  "fuel  for  others".  By  all  projections,  the  barge  and  towing 
industry  will  be  hauling  ever-increasing  amounts  of  coal,  chemicals,  grains 
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CORPS  OP  ENGINEERS  RESPONSES 
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Sec.  2. Oh. 6  The  Pleener  report  (see  above)  should  be  cited  here.  The  recreational  features  are  added  to  the  project.  Quantification 

statement  In  this  section  and  2.0U.6.1  seem  to  contradict  the  assignment  of  H  of  recreational  use  of  the  river  before  Initiation  of  project 

net  recreational  benefits  to  the  project.  The  recreational  losses  should  construction  la  unavailable.  The  Fleener  report  referred  to 

be  quantified.  relates  to  the  Platte  River  In  Missouri.  The  Platte  River  re¬ 

ferred  to  in  the  text  enters  the  Missouri  River  in  Nebraska. 
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SOURCES  OF  INFORMATION 

The  most  important  sources  of  information  used  to  complete  this 
Final  Environmental  Impact  Statement,  Missouri  River  Bank  Stabili¬ 
zation  and  Navigation  Project,  Sioux  City,  Iowa  to  the  Mouth  are 
listed  below.  Included  is  a  brief  description  of  the  importance  of 
each  listed  source  and  their  availability  and  cost  to  the  public, 
if  available. 

1.  Environmental  Protection  Agency.  1974.  National  Water  Quality 
Inventory.  1974  Report  Co  Che  U.  S.  Congress.  Office  of  Water 
Planning  and  Standards.  Used  for  Water  Quality  Data.  For  sale 
by  the  Superintendent  of  Documents,  U.  S.  Government  Printing 
Office,  Vol.  $3.70  and  Vol.  II  $4.30. 

2.  Funk,  John  L.  and  Robinson,  John  W.  1974.  Changes  in  the  Channel 
of  the  Lower  Missouri  River  and  Effects  on  Fish  and  Wildlife. 
52pp.  Missouri  Department  of  Conservation,  Jefferson  City, 
Missouri.  Used  for  Information  concerning  Aquatic  Habitat. 

Cost:  Free. 

3.  Nebraska  Game  and  Parks  Commission.  1973.  Nebraska  Rare  and 
Endangered  Wildlife.  Terrestrial  Wildlife  Division.  Nebraska 
Came  and  Parks  Commission,  Lincoln,  Nebraska.  This  publication 
contains  population  status  data  on  certain  species  of  wildlife 
in  Nebraska.  Cost:  Free. 

4.  U.  S.  Army  Corps  of  Engineers,  Missouri  River  Division  Task  Force 
Group.  1974.  Missouri  River  Bank  Stabilization  and  Navigation 
Project  Working  Papers.  Missouri  River  Division,  Corps  of 
Engineers,  U.  S.  Post  Office  and  Courthouse,  215  N.  17th  Street. 
This  document  contains  pertinent  Economic,  Social,  Environmental 
(Biological),  and  Engineering  data  concerning  the  project.  This 
document  is  available  for  inspection  upon  visitation  to  this 
office. 

5.  U.  S.  Army  Corps  of  Engineers,  Omaha  and  Kansas  City  Districts. 
1974.  Missouri  River  Projects  Maps,  Sioux  City,  Iowa  to  Rulo, 
Nebraska  and  Rulo,  Nebraska  to  Mouth  (respectively).  Omaha 
District,  Corps  of  Engineers,  U.  S.  Post  Office  and  Courthouse, 
215  N.  17th  Street,  Omaha,  Nebraska,  and  Kansas  City  District, 
Corps  of  Engineers,  601  East  12th  Street,  Kansas  City,  Missouri. 
This  document  contains  pertinent  project  structure  data  and  is 
available  for  Inspection  upon  visitation  to  the  respective 
district  offices. 

6.  U.  S.  Army  Corps  of  Engineers,  Omaha  District.  1975.  The 
Missouri  River  Main  Stem  System  Environmental  Effect  Assess¬ 
ments,  Vol.  I-VII.  Omaha  District,  Corps  of  Engineers,  U.  S. 
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Pose  Office  and  Courthouse,  21S  N,  17th  Street,  Omaha,  Nebraska. 
This  document  contains  pertinent  Economic,  Social,  Environmental 
(Biological),  and  Engineering  data  concerning  the  project  and  is 
available  for  inspection  upon  visitation  to  this  office. 

7.  U.  S.  Army  Corps  of  Engineers,  Missouri  River  Division.  1975. 

Water  Resources  Development  in  Iowa;  Kansas;  Missouri;  and 
Nebraska.  Missouri  River  Division,  Corps  of  Engineers,  U.  S. 
Federal  Building  17th  and  Capitol  Street,  Omaha,  Nebraska. 

These  documents  contain  data  on  Corps  of  Engineers'  activities 
on  the  Missouri  River  and  are  available  for  inspection  upon  re¬ 
quest  from  the  Omaha  District. 

8.  U.  S.  Army  Corps  of  Engineers,  Omaha  and  Kansas  City  Districts. 
1974.  Missouri  River  Navigation  Charts,  Sioux  City,  Iowa  to 
Rulo,  Nebraska  and  Rulo,  Nebraska  to  Mouth  (respectively). 

Omaha  District,  Corps  of  Engineers,  U.  S.  Federal  Building, 

17th  and  Capitol  Street,  Omaha,  Nebraska  and  Kansas  City  District, 
Corps  of  Engineers,  601  East  12th  Street,  Kansas  City,  Missouri. 
This  document  contains  pertinent  navigation  data  and  is  available 
for  inspection  upon  visitation  to  this  office. 

9.  U.  S.  Army  Corps  of  Engineers,  Omaha  District.  1976.  Regulatory 
Permits  .for  the  OPPD  Nebraska  City  Power  Unit  No.  1.  Omaha 
District,  Corps  of  Engineers,  U.  S.  Federal  Building,  17th  and 
Capitol  Street,  Omaha,  Nebraska.  This  document  contains  Economic, 
Social,  Environmental  (Biological)  and  Engineering  data  on  the 
project  area  and  is  available  for  inspection  upon  request  from  the 
Omaha  District, 

10.  U.  S.  Department  of  Interior,  Geological  Survey.  1970.  The 
National  Atlas  of  the  United  States  of  America,  Washington,  D.  C. 
This  document  provides  climatic  Information  in  the  project  area 
and  is  available  for  Inspection  upon  visitation  to  this  office. 

11.  U.  S.  Army  Corps  of  Engineers,  Missouri  River  Division,  1970. 

The  Missouri  River  in  the  70' s.  This  document  contains  the 
historical  and  present-day  settings  of  the  project.  See  Exhibit 
2. 

12.  U.  S.  Army  Corps  of  Engineers,  Omaha  District.  1969.  Missouri 
River  Channel  Regime  Studies,  MRD  Sediment  Series  No.  13B.  This 
publication  contains  information  on  the  bed  formations  in  the 
Missouri  River,  and  correlates  various  hydraulic  parameters  with 
changes  in  water  temperature  and  is  available  for  inspection 
upon  visitation  to  this  office. 

13.  J.  S.  Army  Corps  of  Engineers,  Omaha  District.  1971.  Velocity 
Trends,  Missouri  River  Navigation  Channel.  This  publication 
correlates  the  changes  in  the  velocity  in  the  Navigation  channel 
with  time  and  discharge  over  Che  past  20  years  at  several  locations 
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along  Che  navigable  channel  and  is  available  for  inspection 
upon  vlsicacion  to  this  office. 

14.  U.  S.  Army  Corps  of  Engineers,  Missouri  Elver  Division.  1957; 
1965;  1970;  and  1972.  Suspended  Sediment  in  the  Missouri  River, 
Daily  Record  for  Water  Years  1937-1948;  1949-1954;  1955-1959; 
1960-1964;  and  1965-1969.  These  publications  record  the  sus¬ 
pended  sediment  load  in  the  Missouri  River  at  the  gaging 
stations  from  1937  thru  1972.  These  documents  are  available 
for  inspection  upon  visitation  to  this  office. 

15.  University  of  Missouri  -  Rolls.  1974.  A  Base  Line  Study  of 
the  Missouri  River:  Rulo,  Nebraska  to  Mouth  near  St.  Louis, 
Missouri.  Vol.  I-VII.  Missouri  River  Division,  Corps  of 
Engineers,  U.  S.  Pose  Office  and  Courthouse,  215  N.  17th  Street, 
Omaha,  Nebraska.  This  document  contains  Economic,  Social, 
Environmental  (Biological),  and  Engineering  data  on  the  project. 
This  document  is  available  for  inspection  upon  visitation  to 
this  office. 

16.  University  of  South  Dakota.  1974.  A  Base  Line  Study  of  the 
Missouri  River:  Sioux  City,  Iowa  to  Rulo,  Nebraska.  Vol. 

I-VII.  Missouri  River  Division,  Corps  of  Engineers,  U.  S.  Post 
Office  and  Courthouse,  215  N.  17th  Street,  Omaha,  Nebraska. 

This  document  contains  Economic,  Social,  Environmental  (Biolo¬ 
gical)  ,  and  Engineering  data  on  the  project.  This  document  is 
available  for  Inspection  upon  visitation  to  this  office. 

17.  Young,  Gordon.  1971  (September).  "That  Dammed  Missouri  River." 
National  Geographic.  Vol.  140,  No.  3,  pages  374-413.  National 
Geographical  Society,  Washington,  D.  C.  This  document  contains 
the  present-day  setting  of  the  Missouri  River  along  its  entire 
reach.  Cost:  SI. 00  (1971). 

The  following  documents  were  used  for  economic  data  concerning  the 

project  and  are  available  for  Inspection  upon  visitation  to  the 

Economic  Branch  of  the  Missouri  River  Division,  Corps  of  Engineers, 

U.  S.  Post  Office  and  Courthouse,  215  N.  17th  Street,  Omaha,  Nebraska. 

1.  Work  Sheets:  Lower  Missouri  River  Survey  -  1950,  Weighted  Aver¬ 
age  Line  Haul  Waterway  Rate  Elements,  15  sheets,  3/13/50 

2.  TENTATIVE  REPORT  ON  THE  TRANSPORTATION  ECONOMICS  PHASE  OP  THE 
MISSOURI  RIVER  SURVEY  OF  1950,  Omaha,  NE,  4  May  1950,  BERH 

3.  REPORT  ON  MISSOURI  RIVER  CHANNEL  STABILIZATION  AND  NAVIGATION 
PROJECT,  SIOUX  CITY  TO  MOUTH,  APPENDIX  III,  BENEFITS,  Missouri 
River  Division,  28  July  1950 

4.  Memo:  Status  of  Sioux  City  to  Yankton  Navigation  Project  Studies, 
22  September  1954,  to  Dlv.  Eng.  From  Chief  Engr  Dlv.  (w/o  incls) 
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Memo:  1950  Report  on  Missouri  River  Channel  Stabilization  and 
Navigation  Project  —  Summary  of  Modifications  Made  Prior  to 
Completion  of  Report  in  Estimates  of  Prospective  Commerce  and 
in  Estimates  of  Navigation  Benefits,  24  Febr.  1959,  To  Files, 

From  Chief,  P&R  Branch 

6.  MISSOURI  RIVER  NO.  DAK. ,  SO.  DAK.  &  NEBR.  NAVIGATION  ECONOMIC 
SURVEY,  BASE-YEAR  NAVIGATION  BENEFITS,  Prepared  for  Omaha  District, 
August  1962. 

7.  MISSOURI  RIVER  NAVIGATION  STUDY,  SIOUX  CITY  TO  YANKTON  (GAVINS 
POINT  DAM)  ECONOMIC  REPORT,  BERH  for  Omaha  Disc.,  November  1962 
(Rev.  December  1962) 

8.  PRELIMINARY  NAVIGATION  ECONOMIC  SURVEY  -  PROPOSED  EXTENSION  OF 
NAVIGATION  ABOVE  SIOUX  CITY,  IOWA,  TO  THE  MONTANA-DAKOTA  STATE 
LINE  VIA  EITHER  THE  MISSOURI  RIVER  OR  THE  JAMES  RIVER,  BASE- 
YEAR  NAVIGATION  BENEFITS,  Prepared  for  Omaha  District,  December 
1962 

9.  Work  Sheets:  Land  Transportation  Rates  ...  Sioux  City,  Iova- 
Yankton,  S.D. ,  13  Dec  1963;  (Same)  18  June  1963;  Estimated  Aver¬ 
age  Terminal  Transfer-Handling  Charges,  Based  on  One-Way  Transfer, 
Between  Barges  and  Terminal,  Rail,  or  Truck,  1  June  1963 

10.  KANSAS  RIVER  NAVIGATION,  LAWRENCE  TO  MOUTH,  REVIEW  REPORT  AND 
APPENDICES,  Kansas  City  District,  May  1971  (No.  92) 

11.  SOME  ASPECTS  OP  THE  DEVELOPMENT  OF  NAVIGATION  ON  THE  MISSOURI 
RIVER  AND  OF  ITS  RELATED  IMPACT  ON  MANUFACTURING  ACTIVITIES, 
Jacqueline  H.  Desberats,  December  1972. 

12.  Working  Papers:  Missouri  River  Bank  Stabilization  and  Navigation 
Impact  Statement,  MRD,  April  1975,  (note  OBERS-E  Projections  not 
used) 

lj.  Memo:  Draft  of  Board  Report  -  Missouri  River,  No.  Dak.,  So.  Dak. 

&  Nebr. ,  to  OCE,  1965  (?);  Missouri  River  Report  -  Reanalysis 
of  Traffic  and  Transportation  Savings,  Memo  for  Record,  ENGBR, 

23  November  1965 

14.  RIVER  NAVIGATION  -  SIOUX  CITY  TO  YANKTON:  A  CRITICAL  APPRAISAL, 

TO  BERH,  By  a  Committee  of  South  Dakota  and  Iowa  Railroads  (Tec- 
Search,  Inc.),  6  January  1966 

15.  Memo:  Channel  Stabilization  and  Navigation  Project  Benefits, 

To  Army  Audit  Agency,  From  MRDED-B,  8  Apr  1966 

16.  Memo:  Analysis  of  Traffic  and  Transportation  Savings  for  Missouri 
River  Navigation,  Sioux  City,  Iowa,  to  Yankton,  South  Dakota 
(Analysis  of  above  report  by  Tec-Search),  BERH  (?),  1966  (?) 
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17.  Memo:  Economic  Analysis  of  Missouri  River  Navigation,  Sioux 
City,  Iowa  to  Yankton,  So.  Dak.,  To  Members  BERN,  ENGBR, 

2  May  1966 

18.  Letters:  ENGBR  to  Tec-Search,  24  Oct  1966;  Tec-Search  to  ENGBR, 

14  Nov  1966;  ENGBR  to  Tec-Search,  16  January  1967 

19.  DF:  Survey  Report  on  Missouri  River  in  No.  Dak.,  So.  Dak.  & 

Nebr.  —  Contemplated  Studies  by  Department  of  Agriculture, 

To  Division  Engineer,  From  Planning  Division,  14  July  1967 

20.  Letter:  Missouri  River  in  North  Dakota  ...  Review  Report,  Econ. 
Data.  3-1/4Z  Int.,  MROGR-A  to  Division  Engineer  (trans.  Savings) 

21.  DF:  Review  Report,  Missouri  River  In  North  Dakota  ...  Eat.  Trans. 
Savings,  MRDPD-E  to  File,  29  August  1967 

22.  CURRENT  ANALYSIS  OF  PROPOSED  EXTENSION  OF  THE  EXISTING  BANK 
STABILIZATION  AND  NAVIGATION  PROJECT  UPSTREAM  ON  THE  MISSOURI 
RIVER  FROM  SIOUX  CITY,  IOWA  TO  GAVINS  POINT  DAM,  SO.  DAK. 

1967  (?),  pages  1,  16,  17 

23.  AN  ANALYSIS  OF  RAIL,  TRUCK,  PIPELINE,  AND  BARGE  TRANSPORTATION 
IN  THE  MISSOURI  RIVER  BASIN,  Midwest  Research  Institute,  13  Oct 
1967,  Vol.  I  A  II 

24.  MISSOURI  RIVER  BANK  STABILIZATION  AND  NAVIGATION  PROJECT,  SIOUX 
CITY  -  MOUTH,  REPORT  ON  PROJECT  COST  ESTIMATE,  Missouri  River 
Division,  Oct.  1967 

25.  AN  EVALUATION  OF  ALTERNATIVE  TRANSPORTATION  MODES  FOR  SOUTH 
DAKOTA  GRAIN  SHIPMENTS,  1966,  1970,  and  1975,  Fibers  and  Grains 
Branch,  Marketing  Economics  Division,  Economic  Research  Service 
(U.S.D.A. )  November  1967 

26.  Commercial  Navigation  Statistics,  Omaha  District,  1961-74 

27.  IMPROVEMENT  OF  THE  MISSOURI  RIVER  FOR  NAVIGATION,  Kansas  City 
Dist.  Rev.  1946 

28.  IMPACT  OF  WATER  DEVELOPMENT  ON  MINERAL  INDUSTRIES  OF  THE  MISSOURI 
RIVER  BASIN,  Bureau  of  Mines,  U.S.D.I.  Prelim.  Report  178, 

June  1970 

29.  Wilhelm,  John  T.  "Delimitation  of  the  Omaha  Wheat  Source  Supply 
Region"  1968  (Wheat  Trade  and  Marketing  -  Primarily  Rail  and 
Truck);  Masters  Thesis,  University  of  Nebraska-Omaha 

30.  Page,  James  "Commodity  Origin  and  Destination  of  Barge  Traffic 
for  the  Upper  Missouri  River”  1972;  Masters  Thesis,  University 
of  Nebraska-Omaha 
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LETTER  TRANSMITTED  TO  THE  REGIONAL  DIRECTOR 
OF  THE  MIDWEST  REGION  NATIONAL  PARK  SERVICE 
FOR  COMMENTS  FOR  INCLUSION  IN  DEIS 
LETTER  RESPONSES  TO  INQUIRIES  ABOUT 
IMPACTS  OF  THE  PROPOSED  ACTIONS  ON 
ARCHAEOLOGICAL  RESOURCES 


EXHIBIT  III 


Pack 


*2 Lies 


NRDPD-ER 


18  December  1975 


Mr.  Merrill  0.  9eal 
Regional  Director 
Midwest  Region 
National  Park  Service 
1709  Jackson  Street 
Omaha,  Nebraska  68102 


Dear  Mr.  Beal: 

The  U.  S.  Army  Corps  of  Engineers,  Missouri  River  Division,  is  compiling 
an  Environmental  Impact  Statement  for  the  operation  and  maintenance  of 
the  Missouri  River  Bank  Stabilization  and  Navigation  Project,  Sioux  City, 
Iowa  to  the  mouth. 

The  Missouri  River  Bank  Stabi I i zation-Navigation  Project  from  Sioux  City, 
Iowa  to  the  mouth  is  a  multi-purpose  river  development  project.  Project 
purposes  include  navigation,  bank  stabilization  and  re creation.  The 
existing  Missouri  River  Bank  Stabilization  and  Navigation  Project  author¬ 
ized  by  the  River  and  Harbor  Act  of  1945,  described  in  House  Document  214, 
76th  Congress,  1st  Session,  2  March  1945,  provides  for  a  continuous  9-foot 
navigation  channel,  300  feet  wide,  extending  from  its  Mouth  to  Sioux  City, 
Iowa.  This  Act  modified  earlier  congressional  author! zations  in  1912  and 
1927  that  had  provided  for  a  6-foot  deep,  200-foot  wide  channel  from  the 
mouth  to  Sioux  City.  The  project  is  of  the  ooen-river  regulation-type 
whicn  utilizes  the  energy  of  the  flowing  water  to  develop  and  maintain  a 
controlled  navigation  channel  area. 

The  river  channel  is  now  stabilized  in  its  designed  course  throughout  its 
722-mile  length.  The  project  was  considered  to  be  88  percent  complete  as 
of  July  1974.  The  remaining  work  consists  of  refinement  structures  to 
secure  and  maintain  full  project  dimensions.  The  project  has  a  controlling 
depth  of  8.5  feet  and  a  250-foot  width  from  Sioux  City  to  Rulo,  Nebraska; 
a  controlling  depth  of  eight  feet  and  a  220-fooT  width  from  Rulo  to  Kansas 
City  and  a  controlling  depth  of  7.5  feet  and  a  250-foot  width  from  Kansas 
City  to  the  mouth,  as  determined  from  recent  hydrographic  surveys. 


STATE  HISTORICAL  DEPARTMENT  OF  IOWA 
DIVISION  OF  HISTORIC  PRESERVATION 


ADRIAN  D.  ANDERSON.  DIRECTOR 
HISTORIC  PRESERVATION  OFFICER 

December  5,  1974 


Mr.  Gene  Galloway 
MRO-PD-ER 

Missouri  River  Oivision 
Corps  of  Engineers 
Sox  103  DTS 
Omaha,  Nebraska  68101 

Re:  EIS  Missouri  River  Bank  Stabilization  and  Operation 
Dear  Mr.  Galloway: 

I  have  received  our  records  for  his  oric  and  archaeological  sites  in  the 
Missouri  River  floodplain,  pursuant  to  your  request.  We  have  very  little 
information  to  offer  since  no  professional  surveys  have  been  conducted 
in  the  area  you  are  concerned  with.  Since  the  Missouri  River  valley  was 
occupied  for  more  than  10,000  years  there  is  every  reason  to  expect  that 
a  larger  number  of  prehistoric  sites  exist  on  the  floodplain.  The  same 
reasons  for  prehistoric  human  utilization  of  the  floodplain  caused  early 
Euro-American  settlers  to  choose  that  same  area,  so  there  should  be  Trading 
Posts,  Mission-sites,  and  early  cabin  sites.  The  heavy  river  traffic  also 
resulted  in  a  high  number  of  river  boats,  such  as  the  Bertrand,  beinq 
wrecked  and  buried. 


Future  operations  and  stabilization  plans  should  take  the  possible  presence 
of  such  socially  and  scientifically  important  historic  resources  into 
account;  Intensive  surveys  of  project  areas  must  be  conducted. 


The  Division  of  Historic  Preservation  will  give  all  possible  assistance  to 
insure  that  project  areas  are  properly  surveyed. 


Sincerely , 


./ 


ij. 


Adrian  D.  Anderson,  Director 
State  Historic  Preservation  Officer 


ADA: pas 
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December  3,  1974 


Mr.  Gun*  Galloway 
Missouri  Rivar  Division 
Corps  of  Engineers 
P.  0.  So*  103  DTS 
Omaha,  Nebraska  68101 

Raf :  Maintananos  and  oparacion 
EIS  for  bank  stabilization 
and  navigation  project 

Daar  Mr.  Galloway: 

In  rasponsa  to  your  phona  call  to  Tom  Witty  of  our  staff  concerning 
cultural  resources  within  the  Missouri  rivar  channel  and  flood  plain  area, 
wa  have  the  following  c cements . 

Archeological  interest  in  the  Missouri  trench  bordering  Kansas  has  a 
long  history.  Same  of  the  earliest  descriptive  reports  dealing  with  pre¬ 
historic  sites  are  frcsi  the  Leavenworth  area  in  the  1830's.  The  interest 
of  both  amateurs  and  professionals  has  been  concentrated  on  the  bluff  tops 
and  intersecting  valleys.  Their  findings  dwonstrate  a  long  and  varied 
cultural  tradition  in  that  region.  More  recently  soeie  highway  corridor 
studies,  as  well  as  specific  drainage  investigations,  have  determined 
that  few  if  any  sites  still  exist  on  the  flood  plain  proper  adjacent  to 
the  channel. 

Generally  speaking  the  nature  of  the  erosion  processes  which  are  active 
on  the  channel  and  flood  plain  do  not  permit  extensive  preservation  of 
historic  or  archeological  remains,  worthy  of  mention,  however,  are  some  of 
the  "islands''  which  served  as  camps  or  cantonments  during  the  early 
historic  period.  Such  islands  would  be  Isle  au  Vach*  or  Cow  Island,  Isle 
das  Parques  and  "Bear  Madesin"  or  Kickapoo  Island,  while  it  might  be 
assumed  that  any  historic  or  prehistoric  habitational  remains  on  those 
islands  would  have  been  scoured  sway  by  flooding,  no  specific  investigations 
have  been  made  to  determine  if  this  ware  true.  Such  "islands"  should  be 
investigated  if  proposed  channel  changes  or  alterations  would  affect  these 
areas. 
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Mr.  Galloway  2  12/3/74 


While  litas  would  appear  to  ba  scare  a  on  tha  flood  plain,  thara  is 
tha  possibility  of  "objacts"  being  psasant.  Perhaps  tha  most  spectacular 
of  these  would  ba  sunken  staa  si  hosts  dating  from  tha  19th  century.  A 
quick  review  of  a  report  by  Captain  H.  M.  Chittenden  in  1397  located  at 
least  38  wracks  in  tha  trench  which  borders  Kansas.  Recant  writ  in  tha 
Nebraska  area  with  tha  staaaboat  Bertrand  demonstrated  that  cargo  on  such 
wracks  could  ba  in  an  excellent  state  of  preservation  and  theaa  wrecks 
could  ba  vary  significant  historical  and  archeological  discoveries. 
Currently  there  are  private  investigations  in  Wyandotte  county  on  the 
wreck  of  the  steamboat  Arabia.  Certainly  any  aaintenance  operations 
which  involved  channel  changing  should  ha  aware  of  the  possibility  of 
such  objects  being  expoaad. 

Presently  thara  are  no  properties  in  the  Missouri  river  channel  and 
flood  plain  which  are  entered  on  the  National  Register . 

With  kindast  regards  and  bast  wishae,  I  an 

Cordially , 

Executive  Director  and 

State  Historic  Preservation  Officer 


Room  2}  Svnizlar  Hail 
Columbia.  Miiaoun  05201 


University  of  Missouri  -  Columbia 


COLLEGE  OF  ARTS  AND  SCIENCE 
Axcbaaoioficai  Survay 

November  11,  1974 


Telephone 

314-882-8364 


Mr .  Gene  Galloway 
Missouri  River  Division, 
Corps  of  Engineers 
P.0.  Box  103  DTS 
Omaha,  Nebraska  68101 


Dear  Mr.  Galloway: 


In  reference  Co  your  telephone  call  requesting  information  on  the  impact  of 
projects  in  the  Missouri  River  Flood  Plain  on  archaeological  resources,  I 
can  offer  the  following  information. 

As  you  are  aware,  the  evaluation  of  existing  records  was  made  in  1972  and 
reported  in  the  Missouri.  River  Environmental  Inventory,  from  Rulo,  Nebraska 
to  the  mouth,  near  St.  Louis,  Missouri  by  the  Knasas  City  District.  Of  the 
known  archaeological  resources  within  the  flood  plain  in  the  adjacent  hill¬ 
top  of  bluff  areas  of  the  river,  there  are  only  a  few  known  archaeological 
resources  that  are  on  the  flood  plain  Itself.  One  of  them,  near  Weston,  Mis¬ 
souri  is  on  the  National  Register  of  Historic  Places.  Thus  there  is  evidence 
that  archaeological  resources  do  occur  in  the  flood  plain,  although  most 
known  archaeological  sites  are  on  a  terrace  near  the  mouth  of  where  a  stream 
has  its  confluence  with  the  flood  plain.  Sites  in  the  flood  plain  would  be 
most  readily  disturbed  if  levy  work  were  conducted  within  the  flood  plain 
and  areas  where  levys  are  considered  should  be  evaluated  for  archaeological 
resources.  No  systematic  archaeological  survey  has  been  conducted  along 
the  flood  plain  of  the  Missouri  River  for  any  distance. 

Insofar  as  structures  in  and  along  the  banks  of  the  Missouri  River,  such  as 
revetments  and  erosion  controlling  structures  within  the  River  itself,  little 
or  no  impact  would  be  felt  by  any  archaeological  resources  in  the  area. 

Should  archaeological  resources  be  within  the  river  itself,  these  resources 
would  be  largely  unidentifiable  and  non-recoverable  by  normal  archaeological 
techniques . 


If  we  may  be  of  assistance  in  evaluating  a  specific  project  as  they  are  being 
planned,  specific  evaluations  for  archaeological  survey,  testing,  or  excava¬ 
tion,  we  will  be  happy  to  submit  a  proposal  at  that  time. 


Sincerely  yours, 

/  Y  /’cfr 


/ 


David  R.  Evans 
Director 


DRE:lw 
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P.0.  Box  176  Jattanon  City.  Minouri  65101  314-751-3332 


November  25,  1974 


Mr.  Gene  Galloway 

Task  Force  Member,  Department  of  the  Army 
Missouri  River  Division,  Corps  of  Engineers 
P.  0.  Box  103,  Downtown  Station 
Omaha,  Nebraska  6S101 

Dear  Mr.  Galloway: 

In  response  to  your  letter  of  November  4,  1974,  asking  for  information 
on  historic/cultural  resources  along  the  Missouri  River,  I  am  enclos¬ 
ing  a  listing  of  National  Register  sites  which  are  located  near  the 
Missouri  River  flood  plain. 

It  is  unlikely  the  project  will  affect  any  known  archaeological  sites 
as  long  as  the  project  is  contained  within  the  river  channel.  I 
should  point  out  that  dredging  activities  can  destroy  underwater 
archaeological  sites,  such  as  sunken  boats,  steamboat  wrecks,  or  boats 
involved  in  military  operations  during  the  Civil  War.  Hence,  if  such 
a  wreck  is  found  during  dredging  projects  the  Corps  or  its  sub¬ 
contractors  should  notify  the  National  Park  Service  for  an  investiga- 
ti  on . 


The  Missouri  River  is  bordered  by  numerous  campsites  of  early  explorers 
and  settlers  -  such  as  the  Lewis  and  Clark  Expedition  of  1804.  One  of 
these  campsites,  the  Tavern  Cave,  is  listed  on  the  National  Register. 
Others  need  to  be  studied  and  nominated.  Actually  our  list  of  current 
National  Register  listings  in  the  vicinity  of  the  Missouri  River  does 
not  reflect  the  anticipated  future  number  of  listings  which  will  be 
achieved  after  further  survey  and  study  of  this  important,  historic 
transportation  artery  in  Missouri. 

Please  let  this  office  know  if  further  information  is  needed.  Thank 
you  for  giving  us  an  opportunity  to  comnent  on  your  project. 

Sincerely, 


STATE  HISTORICAL  SURVEY  AND  PLANNING  OFFICE 

jU  tyfcbrc'fc  i-fali'vus 

(Mrs.)  M.  Patricia  Holmes 
Research  Associate 


MPH:mvs 
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Enclosure:  List  of  National  Register  sites  along  the  Missouri  River 
Flood  Plain 

Oiataian  a#  Park!  and  fainiMw  a  Plataidfl  mt  limranntottl  Ovality  a  Ohnuen  at  Adminiatrariva  Sarvicaa 
OtattMa  at  flaw  art*  and  Taaflniaai  luftwitiwi  •  Otataian  of  Planning  and  Policy  Oayatopwant 


Missouri's  National  Register  sites  occuring  on  or  near  the  Missouri 
River  Flood  Plain  -  as  of  November,  1974. 

Buchanan  County 

Market  Square  Historic  District  -  St.  Joseph 

Missouri  Valley  Trust  Company  Historic  District  -  St.  Joseph 

(pending  entry) 

Platte  County 

Weston  Historic  District 

Babcock  Site,  3  miles  North  of  Waldron 

Jackson  County 
Fort  Osage 

Fort  Osage  Archaeological  District 
Saline  County 

Gumbo  Point  Archaeological  Site,  3  miles  Northwest  of  Malta  Bend 
Plattner  Site,  Vicinity  of  Malta  Bend 

Howard  County 

Rivercene,  near  U.S.  40  and  the  Missouri  River  Bridge 
Cole  County 

Lohman ' s  Landing,  Jefferson  City  at  foot  of  Jefferson  Street 
Missouri  State  Capitol  Historic  District,  Jefferson  City  (Pending  entry) 
Gay  Archaeological  Site,  Osage  City  vicinity 

Callaway  County 

Cote  Sans  Dessein,  Vicinity  of  Tebbetts 
Gasconade  County 

City  of  Hermann  Historic  District 

Franklin  County 

Tavern  Cave,  near  St.  Albans 

St.  Charles  County 

St.  Charles  Historic  District 

Missouri  First  State  Capitol,  St.  Charles 

Stone  Row,  St.  Charles 

Newbi 11 -Me El  hi ney  House,  St.  Charles 
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December  20,  1974 


Mr .  Gene  Galloway 
Corps  of  U.S.  Engineers 
P.  0.  Box  103  Downtown  Station 
Omaha,  Nebr.  68101 

Dear  Mr.  Galloway: 

* 

We  are  enclosing  a  summary  report  in  reference  to  sites  or 
structures  that  may  be  considered  in  terms  of  the  National  Register 
of  Historic  Places. 

This  office  does  recommend  that  if  federal,  state  or  private  agency 
enters  into  agreements  for  survey,  that  full  consideration  be  given 
in  the  survey  to  each  of  the  elements,  history,  architecture,  arche¬ 
ology  and  culture.  The  role  of  the  contractor  carrying  out  such  a 
survey  should  be  that  of  providing  data  upon  which  this  agency  can 
base  a  decision.  I  nope  you  will  let  us  know  if  we  can  be  of 
further  assistance. 
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Sincerely, 

_  - 

•\  ^  [ 

State  Historic  Preservation 
Officer 


- 

Marvin  F.  Kivett 


cc:  Tim  Turnar 

*  The  Summary  Report  is  not  included  sines  it  shows  specific  locations 
of  Archaeological  sad  histone  sites. 
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